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Introduction  

2018 marks the ninth year that Ahlum & Arbor Tree Preservation has been responsible for tree 

care within the New Albany Country Club Communities (NACCC).  Presently, there are more than 

8,900 trees being actively managed within the NACCC.  Our goal is to maintain and improve the 

health and vigor of the trees for long-term sustainability and growth.  Most of the benefits 

commonly associated with trees such as shade, storm water mitigation, carbon storage, 

increased property value, psychological/social benefits, etc. increase with tree age and size.  

Ahlum & Arbor employs a variety of tree care techniques and services to achieve this goal, 

including soil amendments, pest and disease management, fertilization programs, root 

inspections, regular monitoring and pruning. 

Observations 

At the close of each growing season we compile a list of the more important factors that limit the 

long-term health of trees within the NACCC.  These factors for 2018 are; stem girdling roots, 

chlorosis, structural pruning, and tree selection. 

Stem Girdling Roots 

Stem girdling roots are roots that have encircled the lower trunk of a tree (See Photograph 1 – 

Appendix A).  As these roots grow, they begin to reduce vascular function, essentially strangling 

the tree.  This is a chronic condition that, if left uncorrected, continues to get worse with time.  

Symptoms typically start in the upper canopy of the tree and include stunted leaves and twig 

growth, canopy thinning, and early fall color.  In addition to causing significant biological health 

complications, stem girdling roots can negatively impact a trees structure, resulting in an 

increased chance of a lower trunk failure. 

There are many reasons for why girdling roots occur including nursery practices, cultural 

practices after planting, soil type, and plant species.  Maple trees (Acer spp.) are especially prone 

to girdling roots and make up approximately 37 percent of the total NACCC tree population.  For 

this reason, girdling roots have consistently been one of the main factors influencing tree health 

within the NACCC. 

Starting in 2014, Ahlum & Arbor began conducting root inspections of trees known to have 

girdling roots.  Following inspection, girdling roots were severed or removed to correct this 

problem on individual trees.  The efficacy of girdling root removal is best on young trees, 12 

inches in diameter or less.  In the last four years, we have performed this service on a variety of 

size classes and species.  Younger trees have been weighted more heavily, in terms of budget 

allocation, due to the better return on investment.   
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Chlorosis 

Chlorosis is a symptom of underlying plant stress and is expressed as a general yellowing of 

foliage (See Photograph 2 – Appendix A).  The yellowing is the result of a lack of chlorophyll in 

the plants leaves.  Chlorophyll captures sunlight energy to drive photosynthesis.  The byproducts 

of photosynthesis are principally oxygen and glucose (the energy used by plants).  Without 

sufficient chlorophyll to capture light energy, plants are unable to produce sufficient energy for 

themselves and begin to decline.  Throughout the NACCC this has been a significant problem on 

pin oaks (Quercus palustris) and red maples (Acer rubrum).  These two species represent 

approximately 25 percent of the total tree population.   

In Central Ohio, the most common reason for these species to become chlorotic or yellowed is 

due to iron (Fe) and or manganese (Mn) deficiency.  Though most soils contain sufficient amounts 

of both micro-nutrients, they are often limited in plant availability due to elevated soil pH 

(alkaline soil, pH greater than 7).  Soil tests are used to confirm diagnosis when pH induced micro-

nutrient deficiency is suspected.  In 2015, we collected soil samples to be sent to a local 

laboratory for testing.  The average soil pH was 7.6 (alkaline). 

There are a variety of ways to treat chlorosis including soil amendments, foliar applications, soil 

applications, growth regulators, and trunk implants/injections.  The common thread to all 

treatment options is that they are therapeutic, not curative.  It is very difficult, if not impossible, 

to permanently alter the soil pH because pH is tied to the fundamental composition of the soil.  

Over the years we have tried each of the aforementioned approaches, except for growth 

regulators, to manage micro-nutrient deficiencies within the NACCC.  The majority of oak tree 

(Quercus spp.) applications however have been trunk injections due to the larger size of trees 

being treated.  Red maples, due to their smaller sizes, are more commonly treated through soil 

amendments and foliar/soil applications. 

Foliar and soil applications may require multiple treatments annually to be effective and are not 

practical on the larger trees.  Soil amendments can work well and last multiple growing seasons, 

however, they are generally not practical on established planting sites, especially around larger 

trees.  Amendments work best when incorporated into the soil to a depth of at least 6 inches.  

This incorporation can lead to extensive damage to surface roots, off-setting any intended 

benefit.  Trunk injections and implants also last multiple growing seasons and are the most cost-

effective approach.  Each summer we drive through the NACCC and assess all oaks and red 

maples.  Assessment is based on the severity of deficiency on a 1 to 3 scale (3 being most 

deficient).  Treatment is then targeted to trees with a rating of 2 and 3. 
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We have not used growth regulators to correct micro-nutrient deficiencies.  Growth regulators 

can work well to “green” the tree up but must typically be applied every three years (similar to 

trunk injections and implants).  Growth regulators are best utilized on mature shade trees that 

have reached their maximum growth potential.  This is because growth regulators stunt canopy 

growth and increase root growth.  With the goal of managing the trees for long-term growth and 

maximum benefits we do not want to stunt the development of the canopy.  There are also few 

scientific studies that show the long-term side effects of regularly applying a growth regulator to 

the soil. 

Structural Pruning 

Pruning is integral to any tree care program.  Tree condition is based on biological health and 

structure.  For the vast majority of trees, structural pruning when the tree is young is essential to 

develop good structure and form.  When a tree is young to middle aged many structural defects 

can be corrected including codominant leaders, poor branch spacing, tight branch unions with 

bark on bark contact (included bark), and crossing/rubbing branches.  These defects, if left 

uncorrected will shorten the expected life span of the plant and increase the chance of structural 

failure.  At maturity, these structural defects are often not practical to fully correct. 

As the NACCC has continued to grow, there has been an increasing number of new trees coming 

into the landscape.  Many of these newer trees have significant structural defects at the time of 

install, especially poor branch spacing and co-dominant leaders (See Photograph 3 – Appendix 

A).  Given the large number of trees being installed, especially along roadways, these defects are 

somewhat unavoidable.  Again, with proper structural pruning these defects can be corrected 

(See Photograph 4 – Appendix A).  

In addition to maintaining appropriate clearances along roadways and removing dead or 

otherwise damaged limbs that present an immediate risk to people and property, our goal has 

been to develop good structure for young trees.  These trees represent the future of many 

portions of the NACCC.  The removal of live limbs is kept as low as possible while still achieving 

our management objective.  A mature tree that has been properly pruned throughout its life 

requires minimal live limb removal.  Younger trees, in order to encourage proper trunk and 

branch development, will have a larger portion of live limbs removed.  This is especially true on 

a municipal scale where the pruning cycle is relatively long, requiring a larger pruning dose. 

In line with the goal of managing the trees for long-term sustainability and growth, it is essential 

to balance the maintenance pruning of the larger trees with the structural pruning of the younger 

trees.  Trees are long lived organisms and must be managed as such.  Developing proper structure 

early on saves long-term maintenance costs and produces a stronger, healthier tree. 
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Tree Selection 

Tree selection is perhaps the most important factor influencing the long-term health and 

sustainability of trees.  A tree that is a poor match to its planting site, will almost always end up 

a cull (removal), long before it provides the benefits that were intended.  Those that aren’t 

removed will require significant maintenance costs which may offset desired benefits.  A tree 

that is well matched to its planting site, will provide maximums benefits with minimal 

maintenance costs, especially at maturity when most benefits are realized.   

The goal of tree selection is not to find the perfect tree.  There is no perfect tree, though male 

ginkgo (Ginkgo biloba) comes pretty close.  The goal is to match the right tree with the right site.  

The site can rarely be significantly altered so the first step is to understand your site limitations.  

A soil test should always be done first to understand the chemical composition of the soil.  Next, 

grow space limitations should be identified.  This includes your usable soil volume (large trees 

require large soil volumes), overhead utilities, proximity to roadways, signs, sidewalks, and 

buildings.  Finally, a tree should be selected that provides desired benefits and can thrive within 

the constraints of the site limitations. 

Chlorosis is a good example of wrong trees for the wrong site.  Although soil induced micro-

nutrient deficiency is a known concern throughout the NACCC, new installations still heavily 

utilize pin oak and red maple (See Photograph 3 – Appendix A).  Before utilizing either of these 

species, or any species for that matter, on a new site, a simple soil test should be done first.  If 

the soil pH is above 6.5 then the site is unlikely to support either of these species.  This is a simple 

and inexpensive rule out for many species that are pH sensitive, unfortunately installers and 

designers rarely have them performed.  An initial fifty-dollar investment can save thousands in 

maintenance costs over the life of a planting. 

This is also true in existing areas where pin oaks and red maples, that have been removed, are 

replaced with the same species (See Photograph 5 – Appendix A).  If maintaining species 

continuity along a given roadway is desired, then lookalike species should be utilized instead.  

Red oak (Quercus rubra) is more pH tolerant and shares a striking resemblance to its pin oak 

cousin.  So much so that most observers would be hard pressed to delineate the two, especially 

at maturity.  Freeman maple (Acer x freemanii) shares all of the same benefits as red maple, but, 

has good adaptability to high pH soil.  
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Tree selection also comes into play with regards to stem girdling roots.  Stem girdling roots can 

become a problem on any tree, but some species and genera are more prone to them than 

others.  Maples are well known for their propensity to form stem gridling roots and already make 

up approximately 37 percent of the total tree population.  The standard rule of thumb is that no 

single genus should account for more than 20 percent of a given tree population.  If a new insect 

or disease arrives on the landscape that kills maple trees, the NACCC could stand to lose a 

significant portion of their trees.  This is precisely what happened to ash trees (Fraxinus spp.) 

following the introduction of emerald ash borer (Agrilus planipennis).  This begs the question, 

does the NACCC need more maples?  Selecting alternative genera for new plantings will not 

eliminate stem girdling roots as a potential problem but would certainly result in a significant 

reduction while also increasing plant diversity. 

Conclusion 
 
Although the factors summarized in this report are significant challenges to the long-term 
sustainability of the NACCC trees, they can be managed.  Mortality rates among managed trees 
have been quite low.  Chlorotic trees and trees with stem girdling roots will be an ongoing issue 
but maintenance costs may remain largely static if good tree selection can be implemented.  
Structural pruning must be emphasized for all new trees.  This is an investment into the tree and 
NACCC future.  Good tree selection, however, is by far the most critical factor. Proper tree 
selection greatly influences long-term sustainability and maintenance costs. 
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Appendix A – Photographs 
 

 
Photograph  1.  Compressed air has been used to excavate the lower trunk of this maple.  The red arrow indicates stem girdling 
roots that are growing around the trunk rather than out into the soil. 
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Photograph  2.  The pin oak in the center of the photograph exhibits the classic yellowing associated with iron deficiency.  Left 
untreated the tree will continue to lose vigor and eventually need to be removed. 
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Photograph  3.  The maple in center of this image was installed in the winter of 2016/2017 along a new section of the NACCC.  
This is the average structure of approximately 200 maple trees at the time of install.  The red arrows indicate co-dominant 
branches that need to be either removed or reduced.  The connections formed between co-dominant leaders is structurally weak 
and may result in failure.  Note the newly installed pin oaks lining the roadway in the background (yellow arrow). 
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Photograph  4. The maple in the center of this image was part of the planting referenced in photograph 3.  This tree was 
structurally pruned in the winter of 2017/2018 (approximately 1 year after installation).  The objective for this pruning cycle was 
to establish a single, dominant, central leader (red bracket).  The recovery time following this pruning is typically 12 to 18 
months.  Future pruning’s are still necessary for these trees to improve branch spacing and elevate lower limbs. 
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Photograph  5.  The three young oaks shown here were installed as replacements to larger oaks that had been removed.  2 of 
the 3 oaks are already showing signs of chlorosis (red arrows).  


