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Pruning Practices as Influenced by 
Tree Biology

Rex A. Bastian, Ph.D.
Vice President of Field Education
The Care of Trees
The Davey Tree Expert Company
2371 South Foster
Wheeling, IL   60090

I Borrowed Heavily From:

• "An illustrated guide to pruning, second 
edition"
> by Edward F. Gilman , 2002, 330 pgs., Delmar 

Publishers, Albany, NY ISBN 0-7668-2271-0.

• "Illustrations, PowerPoints or photos by 
Edward F. Gilman, Professor, 
Environmental Horticulture Department, 
IFAS, University of Florida." 
> http://hort.ifas.ufl.edu/woody

Pruning

• Pruning is a 
necessary 
maintenance 
activity for urban 
trees
> For health and 

safety, attention 
must be given to 
develop and 
maintain a sound 
tree structure
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Past Mistakes

• Pruning based on short term needs

• Pruning without considering its effect on 
the health of the tree

• Pruning without considering how the tree 
will respond

We must combine the art of pruning 
with the science of tree biology

American National Standards Institute
A300 (Part 1) 2008 Pruning

• The A300 Pruning Standard 
defines the terminology and 
correct pruning techniques to by 
used by industry professionals

• International Society of 
Arboriculture

> www.isa-arbor.com

• Tree Care Industry Association
> www.tcia.org

Pruning Objectives

• Create and maintain 
sound structure

• Produce a healthy 
tree with a 
functional and 
pleasing form

• Do this by removing 
a small amount of 
living tissue at any 
one time

• How do we do this?
> Start early

� Nursery
> Evaluate at regular 

intervals
> Correct defects that 

form
> Do not create stress 

or defects by 
pruning!
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Photosynthesis

Chlorophyll 
(Leaves and 
Green Twigs)

Carbon 
Dioxide(Air)

Water/Nutrients 
(Soil)

Oxygen 
(Air)

Carbon Dioxide + Oxygen��� � Sugar+ Water

What Happens to the Sugar?

• Much is used for respiration
> fuels day to day processes

• Chained together to make “Cellulose”
> more leaves, roots, wood, etc.

• Chained together to make “Starch”
> stored for future energy needs

• Used to make protective and regulatory 
chemicals via energy and framework 
structures
> Protect trees against pests and injury
> Regulate growth processes within the tree

Trees Allocate Resources

• Maintenance and Growth
• Defense
• Storage
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Photosynthesis Vs Growth Vs Defense

• Can there be 
too much of a 
good thing?

• What about 
the 
low/moderate 
range?

How Does Nature Handle the Situation?

Resource Allocation
Equal Incomes

Growth

Defense

Storage

• More Growth

• Less Storage and 
Defense 

Growth

Defense

Storage

Fast Growth Tree Species

Slower Growth Tree Species � Less Growth

� More Storage and 
Defense 

Quandary--Which is More Desirable?

Forest Trees



���������	
��������
�������� ��������

�

Forest Trees

• Forest grown trees 
grow tall, with their 
canopies toward 
the top of the tree
> Stragglers die and 

the stand thins as 
the trees get larger

> Weak, lower 
branches are shed

Urban Trees

Open Grown Trees

• Landscape trees 
develop with less 
competition
> Wider
> Lower branched

� More likely to 
form co-
dominant stems
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Branch protection zone

• A branch protection zone 
forms at the base of 
branches that are small in 
comparison to the trunk

> Area of defensive 
chemical production 
that helps seal off area 
after branch is removed

> Helps reduce chances 
of decay entering trunk

> We do not want to 
remove or damage this 
zone when pruning

• Co-dominant stems 
do not have a 
protection zone

Attachment strength

• Codominant stems 
are not well attached 
to each other, 
especially when 
included bark is 
present in the union

• Branches are more 
secure when they are 
small in comparison 
to the trunk
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Woundwood Formation and Decay

• As branch diameter 
increases to over 75% 
of the size of the parent 
stem, the risk of central 
decay at the pruning cut 
greatly increases

> This is true even if a 
proper cut is made

> The tree cannot form 
enough wound wood fast 
enough to seal over the 
cut before decay sets in

3 Types of Pruning Cuts
#1 Removal Cut

• Removal cut
> AKA thinning, 

target, Shigo, 
lateral cut

• Removal of branch 
back to a larger 
lateral

Removal Cut
Before branch removal

• Identify the branch 
bark ridge and the 
branch collar

• The collar contains 
the branch 
protection zone 
which slows the 
spread of decay into 
the trunk

• Begin a cut at the 
edge of the branch 
collar

~70-90°
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Removal Cut
After branch removal

• The collar and 
branch bark ridge 
are left intact after 
a branch is 
properly removed

Removal Cut
Dead Branch

• Remove dead 
branch at point 
established by tree

• A dead branch 
often has an 
enlarged branch 
collar

Removal Cut
Sealing

• A proper cut will 
form a ring of 
wound wood

• An improper cut will 
form side ridges 
only or have a 
“toilet seat” 
appearance
> A “crappy” cut
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Removal Cut Errors
Rip, Stub, Flush Cuts

Thinning Cuts
Avoid Rips

• Use the classic three 
way cut
1. Undercut branch 3-4 

inches out 
2. Remove branch distal 

to under cut
3. Make final cut normally

� It Works!1

2

3

26

• Stubs are excessive 
wood left when the final 
cut is made too far 
away from the branch 
collar

> Decay fungi can 
overpower the defenses 
of the branch protection 
zone

• It takes no more effort 
to make a proper 
thinning cut than to 
leave a stub

Thinning Cuts
Avoid Leaving Stubs

27
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• A flush cut removes the 
branch collar and part 
of the branch bark ridge

• It leaves a much larger 
wound that usually 
does not seal properly

• At one time, this was 
thought to be the 
proper way to prune

> The CODIT model 
showed this to be 
incorrect

Thinning Cuts
Avoid Flush Cuts

28

3 Types of Pruning Cuts
#2 Reduction Cut
2008 Revision describes, but does not name this cut

• Reduction Cut
> AKA Drop-crotch, 

lateral cut

• Removal of terminal 
branch back to a 
lateral large enough 
to assume apical 
dominance
> At least 1/3 size
> ½ size is better

Small reduction cut

• The reduction cut is 
useful for structural 
pruning because it 
slows growth on the 
cut stem or branch

• These reduction 
cuts will slow the 
growth of the 
competing leaders 
and direct more 
growth to the central 
leader
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Reduction cuts in the canopy

• Reduction cuts are 
useful for 
developing a 
dominant leader in 
the canopy of shade 
trees

3 Types of Pruning Cuts
#3 Heading Cut
2008 Revision defines heading, but not a heading cu t

• Heading Cut
> AKA topping cut, 

cutting back

• Removal of 
terminal branch to 
a point not 
dependent upon 
lateral branches

• Most easily 
abused!

Reduction vs. Heading
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Reduction vs. Heading

• Heading cuts on 
large branches 
ignore tree biology

• Decay develops 
and spreads down 
the cut branch

Topping

• Not an appropriate 
method of 
reducing canopy 
size

• Uses heading cuts 
through several-
year-old woody 
tissue

• Results in decay 
and weak structure

Topping Damage

• Many small sprouts 
emerge below the 
heading cut

• A look inside a tree 
topped several years ago 
reveals some of the 
problems with topping

> Decay down the stem 

� Not protection zone
> Multiple sprouts

> Sprouts weakly attached to 
stem

36
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Lion-Tailing

Lion-Tailing stresses trees by removing 
too much foliage, reducing branch taper, 
and reducing energy reserves

Lion-tailing
Could be considered “Reverse Topping”

Summary

• Urban trees grow differently from woodland 
trees, resulting in the need to prune them

• Understanding branch/tree structure and 
response forms the basis for proper pruning 
methodology

• Improper pruning does more harm than good


