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Pruning and Tree Physiology:
The Good, the Bad, and the Ugly

Pruning in Practice

runing is perhaps the most common tree

maintenance activity that is undertaken on
urban and ornamental trees. This is in sharp
contrast with forest trees, which are pruned
only in exceptional cases and yet grow and
develop their mature form quite well, living
considerably longer than urban trees. This tells
us that trees do not require pruning in order to
survive.

Nevertheless, in ornamental landscapes, prun-
ing can be beneficial for maximizing the ben-
efits of trees, and in young trees pruning “...
provides the greatest benefit of any cultural
practice in influencing the future structure,
appearance, and maintenance costs” In addi-
tion, pruning may be critically important for
tree health, whether managing a pathological
condition or correcting poor tree form. First, we
focus on the effects of pruning on tree physiol-
ogy and the mechanisms by which pruning may
predispose trees to insect or disease problems.
We are primarily considering ornamental trees
in landscapes; fruit trees require somewhat
different considerations.

Proper Pruning Technique

All pruning should be done using proper tech-
niques and following the appropriate work pro-
tocol to ensure jobsite safety. At a minimum,
the pruner should be familiar with the concept
of natural target pruning as articulated by Alex

continued on page 2

Small tree branches can be
pruned with bypass pruners.

blight can be pruned to
manage the disease.
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Tree Pruning

Shigo and incorporated into standard practice with-
in textbooks (e.g., Arboriculture by Harris, Clark, and
Matheny), and professional standards (ANSI A300).

Special situations—palms, large and/or old trees,
fruit trees, hazardous trees, trees near power lines,
etc.—require specialized equipment and skills.

Pruning Effects on Tree Physiology

Removing branches has at least three effects on tree
physiology: it diminishes the tree’s energy capture
ability, draws down the stored energy reserves, and
alters the growth pattern of the tree.

Potential energy capture by photosynthesis is re-
duced after pruning, as the total leaf area (the “sugar
factory”) is diminished. Additional energy reduction
occurs because the starch reserves that had been
stored in the removed branch are lost. These two
losses can range from negligibly small (e.g., when
small twigs are trimmed), to catastrophically large
(e.g., when mature trees are topped, which severely
shortens the large branches).

Tree growth is affected in a somewhat paradoxi-

cal way, in that the growth of an individual shoot is
invigorated (i.e., increased) by pruning as the tree’s
root system is able to direct more water and nutri-
ents into those shoots that remain after pruning. Yet,
considered as a whole, a pruned tree will produce
less total growth (compared to an unpruned tree) as
its photosynthetic capacity was (at least temporarily)
reduced by pruning.

Pruning Effects on Tree Defense Systems

Pruning also affects a tree’s ability to resist patho-
gens and insects, in both direct and indirect ways. In
direct terms, the pruning wound presents a potential
site of pathogen entry into the tree, an “infection
court,” and allows the pathogens to bypass the tree’s
defense layers. Heartwood, for example, is usually
shielded from wood-rot fungi by the bark and sap-
wood but becomes exposed in branch stubs left after
topping cuts. In addition, some insects are attracted
to fresh pruning cuts, and these pests can either
cause a problem by themselves or by transmitting a
pathogen (e.g., some elm bark beetles attracted to
pruning cuts are vectors of Dutch elm disease).

continued from p. 1

A wound colonized by a heart rot decay fungus after a large
avocado limb was pruned.

Furthermore, large-scale pruning predisposes the
tree to insect or pathogen attack by reducing the to-
tal energy available to the tree (as described above),
thereby limiting the tree’s capacity to use this stored
energy to defend itself from insects or pathogens by
producing defensive compounds (such as pitch) or
by limiting the spread of pathogens through the tree
(compartmentalization).

Unfortunately, this predisposing effect is often hard
to detect: first, it usually takes some time for an en-
ergy-starved tree to become afflicted with a disease
or insects (and by then the pruning has long been
forgotten). Second, the afflicted part of the tree is of-
ten distant to the pruned area and so the connection
between pruning and the problem remains hidden.
In extreme cases, the severely pruned trees (often an

continued on page 3
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Tree Pruning

attempt to reduce their size) often are the first to de-
velop insect or disease problems. In the words of the
late Dr. Shigo, “You cannot prune a big tree to make
it a small healthy tree no matter how you try.”

Timing

Research results are somewhat conflicting regard-
ing the best time of year to prune. In general, it is
not advisable to prune trees at “times of low energy
reserves, when a tree is stressed, and when the soil
is uncharacteristically dry or flooded.” In addition,
remember to check for specific insects and diseases
that could affect the tree you are about to prune,
and ensure that you will not be making the tree
more attractive to those pests (e.g., prune elms in
winter, when the Dutch elm disease vector beetles
are inactive.)

Bottom Line(s)

The removal of large branches in mature trees may
predispose trees to insect and disease problems. We
can avoid having to remove large branches, by prun-
ing more often to remove small branches before
they grow and thus guide the tree to its optimal form
and condition without having to incur the penalty of
losing too many leaves and too much stored energy.

In three simple steps:

1. Prune small - prune often! and limit the total
amount of branches removed.

2. Prune well! by making correct cuts; with clean
tools, timed to avoid insects and diseases; and
disposing of pruned material appropriately.

3. Respect the natural form! by remembering that
we should not make a round-headed redwood
by pruning or a pole-like coast live oak without
severely stressing the tree.

Benefits of Pruning

Pruning can also be highly beneficial for many land-
scape trees. The following are some approaches

to pruning which either directly suppress pests or
maintain tree health; and because impaired health
predisposes trees to a number of diseases, these
pruning measures could thus be considered part of
an integrated pest management program.

continued from p. 2
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A diagram showing the proper location for making three
cuts when pruning off a large tree limb.

Formative Pruning

A young tree arriving from the nursery or getting es-
tablished in its first few years in the landscape often
requires pruning, over multiple seasons, to guide
the tree to a site-appropriate mature form. This is
the best time to correct, by pruning, any structural
deficiencies, such as co-dominant leaders, rubbing or
overlapping branches, or girdling roots. In most cas-
es, these structural problems are not self-correcting,
making pruning a necessary measure. Importantly,
a young tree is not only better able to tolerate the
removal of live biomass than a mature tree (i.e., the
pruning dose can be larger—up to 50% of foliage
might be removed from a newly-planted tree), but
the pruning cuts themselves are made on small
branches and are thus smaller and more rapidly
sealed over, minimizing the likelihood of infection
by plant pathogens or wood decay fungi. A num-
ber of printed and on-line instruction manuals are
available demonstrating the goals and methods of
formative pruning, such as articles and leaflets, from
the University of California and Tree Cue Cards from
CAL FIRE.

continued on page 4
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Tree Pruning

Corrective Pruning

In cases where formative pruning was neglected or
was insufficient, or where a tree has suffered some
physical damage (e.g., from storms or vandalism),
pruning can be useful in correcting defects like
broken or overlapping branches, double leaders,

or poor branch spacing on mature trees. Corrective
pruning aims for minimally sized, properly located
pruning cuts that promote successful compartmen-
talization; that is, cuts that allow the tree to seal over
with callus tissue on the outside, and that limit the
spread inside the tree of any decay organisms that
may invade. Proper pruning cuts are always prefera-
ble to failures (e.g., breaks or tear-outs) of branches
or leaders, which are often caused by un-corrected
structural defects and which frequently result in
large wounds that compartmentalize poorly (e.g., be-
cause they are located mid-branch, or they tear away
large strips of bark) and remain a major invasion
pathway for pathogens or wood decay fungi.

The pruning dose for corrective pruning should be
smaller than for formative pruning, not exceeding
about 25% of foliage removal from an established
tree. As little as 10% foliage removal is the recom-
mended maximum for older, mature trees.

Eradicative Pruning

It is possible in some cases to use pruning as surgery
to remove infected parts from trees, thus removing
(eradicating) disease. Several diseases can be man-
aged in this way, including some canker pathogens
(like branch cankers), and tip necroses (like fire
blight), and even some insect infestations. For plant
diseases, the effectiveness of eradicative pruning
varies by pathogen as some spread quickly through
the tree and are typically systemic by the time symp-
toms appear (e.g., vascular wilts).

The effectiveness also varies by tree size and accessi-
bility of the infected/infested branches. For example,
Pitch canker in Monterey pine is usually a set of indi-
vidual infections from branch tips that can be cut off
to reduce the disease, but pruning away the multiple
infected branchlets may be impractical on a large or
tall tree. Fire blight, on the other hand, often occurs
on smaller-stature trees, and can be successfully
managed by removing infested branches well below

continued from p. 3
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Anthracnose infection on sycamore twigs.
Dead twigs can be pruned in winter.

the canker margin. In using this approach to man-
age pathogens, it is important that the pruning cut
be made well below (8-12 inches or so) any infected
tissue, so as to both remove all of the infected tissue
and to prevent contamination of the pruning tool
(see Diseases Spread by Pruning). While the extent of
some infestations on a tree branch is quite obvious,
for other diseases you may have to look for subtle
symptoms such as sunken or discolored bark, or wilt-
ed foliage to identify the margins of infection.

Sanitation Pruning

While practiced extensively in orchards, sanitation
pruning is often underappreciated in ornamental
trees but is quite applicable here as well. It is espe-
cially effective in suppressing those diseases that
overwinter in dead tips of twigs or branches, or in
hanging dead foliage or fruit (mummies). In land-
scape trees, spring inoculum for diseases such as
anthracnose (e.g. in sycamores and plane trees) and
powdery mildews can often be effectively reduced by
removing the dead twigs in winter.

continued on page 5
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Tree Pruning

Diseases Spread by Pruning

While spreading disease with pruning tools is a rea-
sonable concern, it actually appears to be somewhat
uncommon in the practice of landscape tree mainte-
nance. To reduce the risk of contaminating pruning
tools, the best approach is to ensure that pruning
cuts are made well below cankers or branch lesions.
For example, the current recommendations for fire
blight are for branch cuts to be made at least 12
inches below the edge of the blight-lesion.

For some diseases, however, spread by contaminat-
ed tools is a real threat, as exemplified by Fusarium
wilt of Canary Island date palms or the somewhat
uncommon canker stain of sycamore. In these cases,
it may be possible to disinfect some pruning tools,

References

continued from p. 4

such as hand saws, after each cut by using bleach or
household disinfectants. However, tools like chain-
saws are impossible to disinfect and should not be
used to prune Fusarium-susceptible palms. Some
practitioners have resorted to using a separate set
of hand tools for each high-value palm tree so as to
minimize the potential for spreading disease be-
tween individual trees.

—Ilgor Lacan,

Environmental Horticulture

& Urban Forestry Advisor,

UCCE San Mateo - San Francisco Bay Area,
ilacan@ucanr.edu
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CAL FIRE Tree Cue Cards: urban-and-community-forestry-calfire-forestry.hub.arcgis.com/
documents/15386ed9d4aa484d93d8c9e79b9f4f48/about

UCCE Ventura County Pruning Small Trees and Shrubs: ceventura.ucanr.edu/Environmental_Horticulture/

Landscape/Pruning/

UC Center for Landscape and Urban Horticulture: ucanr.edu/sites/UrbanHort/files/80115.pdf

UC IPM Pest Notes

Fire Blight: ipm.ucanr.edu/home-and-landscape/fire-blight

Pitch Canker: ipm.ucanr.edu/home-and-landscape/pitch-canker

Anthracnose: ipm.ucanr.edu/home-and-landscape/anthracnose

Powdery Mildew: ipm.ucanr.edu/home-and-landscape/powdery-mildew-on-ornamentals
Palm Diseases: ipm.ucanr.edu/home-and-landscape/palm-diseases-in-the-landscape

UC IPM Plant Guidelines

Branch Canker: ipm.ucanr.edu/home-and-landscape/canker-diseases
Vascular Wilts: ipm.ucanr.edu/home-and-landscape/fusarium-wilt
Canker Stain: ipm.ucanr.edu/home-and-landscape/sycamore-canker-stain

UC IPM Green Bulletin

Spring 2026

6 page 5


mailto:ilacan@ucanr.edu
https://urban-and-community-forestry-calfire-forestry.hub.arcgis.com/documents/15386ed9d4aa484d93d8c9e79b9f4f48/about
https://urban-and-community-forestry-calfire-forestry.hub.arcgis.com/documents/15386ed9d4aa484d93d8c9e79b9f4f48/about
http://ceventura.ucanr.edu/Environmental_Horticulture/Landscape/Pruning/
http://ceventura.ucanr.edu/Environmental_Horticulture/Landscape/Pruning/
http://ucanr.edu/sites/UrbanHort/files/80115.pdf
https://ipm.ucanr.edu/home-and-landscape/fire-blight
https://ipm.ucanr.edu/home-and-landscape/pitch-canker
https://ipm.ucanr.edu/home-and-landscape/anthracnose
https://ipm.ucanr.edu/home-and-landscape/powdery-mildew-on-ornamentals
https://ipm.ucanr.edu/home-and-landscape/palm-diseases-in-the-landscape
https://ipm.ucanr.edu/home-and-landscape/canker-diseases
https://ipm.ucanr.edu/home-and-landscape/fusarium-wilt
https://ipm.ucanr.edu/home-and-landscape/sycamore-canker-stain

Revised Study Guide for Structural Pest
Management Professionals Available

Anewly revised and fully updated study guide

is available for pesticide applicators seeking a
category A license or certificate: Residential, Industrial,
and Institutional Pest Control, 3rd Edition!

In this book, you will find all the information need-
ed to pass DPR’s Qualified Applicator License (QAL)
or Certificate (QAC) exam for Category A. To help
you study for and pass your exam, you will find
knowledge expectations at the beginning and again
throughout the chapter to guide you as you study. At
the end of each chapter, you can test your recall us-
ing the review questions provided. These questions
are meant to resemble questions you may find on
DPR’s QAL and QAC exams.

Chapters cover topics such as

B pest prevention and monitoring
B pest control methods and thresholds for action

B the safe use of pesticides in residential, industrial,
and institutional settings

B the types of application equipment you are likely
to encounter and calibration and maintenance
tasks you will need to perform

This volume also discusses specific pests and meth-
ods used to control those pests, including

B disease-causing microorganisms

m weeds

W pests of indoor spaces (cockroaches, ants, etc.)

B biting stinging, and parasitic pests (fleas, bed
bugs, etc.)

W fabric pests (carpet beetles, clothes moths, etc.)

W stored-product pests (various insects, mites, and
fungi)

B wood-destroying pests (termites, fungi, etc.)

W vertebrate pests (rats, mice, etc.)

A comprehensive glossary of terms and a bibliog-
raphy is included in case you want to read in more
depth about various topics covered in each chapter.
Many subject matter experts contributed to this book
by helping revise the knowledge expectations and
review the content for scientific accuracy and clarity.

RESIDENTIAL, INDUSTRIAL, AND
INSTITUTIONAL PEST CONTROL

THIRD EDITION UC Statewide Integrated Pest Management Program

New cover for the manual Residential, Industrial, and
Institutional Pest Control, 3rd edition.

In addition, all of DPR’s test questions are sourced
directly from this study guide, making it a valuable
resource for anyone hoping to pass the Category A
QAL or QAC exam. This volume is also listed as part
of the study material needed to pass the Structural
Pest Control Board's exams.

Purchase a copy on the ANR Publications website at

anrpublications.org/products/9781627112451_resi-
dential-industrial-and-institutional-pest-control.

—Shannah Whithaus,
Pesticide Safety Writer/Editor,
UCIPM,
smwhithaus@ucanr.edu
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Upcoming Meetings

Come visit UC IPM’s booth at these upcoming events.
Opportunites to earn continuing education units are
available for licensed professionals.

CAPMA Best Pest Expo
September 29-October 1, 2026
Los Angeles Marriott Burbank, Burbank, CA.

www.capma.org/best-pest-expo.html

Anaheim Landscape Expo
November 4-5, 2026
Anaheim Convention Center, Anaheim, CA.

PestWorld 2026
October 20-23, 2026
Gaylord Convention Center, Grapevine, TX.

www.npmapestworld.org/attend/
industry-events-calendar/pestworld-2026/

thelandscapeexpo.com/

Revised Pest Notes

Powdery Mildew on Ornamentals

Spring is often when the distinctive white patches of powdery mildew appear on
ornamental landscape plants like roses, crape myrtle, and sycamore.

The newly revised Pest Notes: Powdery Mildew on Ornamentals, authored by UCCE
advisors Jim Downer and Maria de la Fuente, and Belinda Messenger-Sikes from
UC IPM, contains cultural control tactics to help you manage powdery mildew on
ornamental plants.

Online at
ipm.ucanr.edu/home-and-landscape/powdery-mildew-on-ornamentals/

Indian Walking Stick

The Indian walking stick, native to India, has established in coastal California landscapes
after escaping from captivity. They are popular as pets in classrooms and homes.
Walking stick insects are mostly a nuisance, but can defoliate plants.

For more details on the biology of this insect, how to identify its eggs, and how to
manage the spread of the Indian walking stick, see the newly revised Pest Notes: Indian
Walking Stick. This publication was authored by David Headrick from Cal Poly SLO and
UC IPM’s Karey Windbiel-Rojas.

Online at
ipm.ucanr.edu/home-and-landscape/indian-walking-stick/
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?: uC IPM Pest Notes, Publication 7453

Powdery Mildew on .
Ornamentals

Visit UC IPM’s Pest Notes web page ipm.ucanr.edu/home-and-landscape/pest-notes-library/

for these and many more titles
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Ask the Expert!

Q- I've heard tree topping doesn't hurt the tree because it
produces lots of leaves. Is this true?

A- This is not true. In fact, tree topping is actually very
® damaging to a tree and one of the worst things you do.

Topping can remove all the tree’s food-making foliage.
Tree topping not only starves the tree and its root sys-
tem, but it also opens the tree up to major decay and
rot. This is caused by improperly healing cuts that cannot
close. Topping doesn't control tree height since topped
trees can regain their original height in as fast as 2 years.
Topped trees deceptively green up, producing very long
water sprouts by dipping into stored energy. Water
sprouts are weakly attached and break easily in wind-
storms. Trees that have been topped have a shortened
life span and could become dangerous trees weakened
by internal decay. They are also vulnerable to attack by Mimosa tree damaged by topping.
insects. This leads to more storm damage and tree fail-
ure. It is best to prune your tree properly and work with
its natural defense mechanisms.
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Learn how to properly prune by reading Pruning Landscape Trees:
extension.psu.edu/pruning-landscape-trees.

Please see these useful resources:
Don’t Top Trees by UCCE Central Coast & South Region:
ucanr.edu/sites/default/files/2016-08/246184.pdf.

Tree Topping: The Cost is Greater Than You Think by Penn State University Extension:
extension.psu.edu/tree-topping-the-cost-is-greater-than-you-think.

Always read and carefully follow all precautions and safety instructions provided on the pesticide
container label, as well as any other regulations regarding the use of pesticides. Not following label
directions, even if they conflict with information provided herein, is a violation of state and federal law.

No endorsements of named products are intended, nor is criticism implied of products not mentioned.

ANR NONDISCRIMINATION AND AFFIRMATIVE ACTION POLICY STATEMENT
Itis the policy of the University of California (UC) and the UC Division of Agriculture &
Natural Resources not to engage in discrimination against or harassment of any person
in any of its programs or activities. (Complete nondiscrimination policy statement can

For more information about
managing pests, contact

your University of California be found athttps://ucanr.edu/sites/anrstaff/Diversity/Affirmative_Action/Resources/
Cooperative Extension office, Policy-related_downloads/).

or visit the UC IPM website at Inquiries regarding ANR’s nondiscrimination policies may be directed to UCANR,
ipm.ucanr.edu. Affirmative Action Compliance Officer, University of California, Agriculture and Natural

Resources, 2801 Second Street, Davis, CA 95618, (530) 750-1343.
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