
BROADLEAVED SHRUBS 
AND SHADE TREES 
P R O B L E M S , P I C T U R E C L U E S , A N D 

M A N AG E M E N T O P T I O N S

MARY KAY MALINOSKI
and

DAVID L. CLEMENT

NRAES–183



This material is based upon work supported by the Cooperative State Research,  
Education, and Extension Service, U.S. Department of Agriculture, under Award No. 
2008-41530-04705. Any opinions, findings, conclusions, or recommendations expressed 
in this publication are those of the author(s) and do not necessarily reflect the view of the 
U.S. Department of Agriculture.



BROADLEAVED SHRUBS 
AND SHADE TREES 
P R O B L E M S ,  P I C T U R E  C L U E S ,  A N D 

M A N AG E M E N T  O P T I O N S

Written by

Mary Kay Malinoski

Entomologist

Home and Garden Information Center

University of Maryland Extension

David L. Clement

Plant Pathologist

Home and Garden Information Center

University of Maryland Extension

Plant and Life Sciences Publishing (PALS)

34 Plant Sciences Building

Ithaca, NY 14853

NRAES–183



NRAES–183
June 2009

© 2009 by NRAES (Natural Resource, Agriculture, and Engineering Service)

All rights reserved. Inquiries invited.

ISBN 978-1-933395-16-6

Library of Congress Cataloging-in-Publication Data

Malinoski, Mary Kay.

Broadleaved shrubs and shade trees : problems, picture clues, and management 
options / written by Mary Kay Malinoski, David L. Clement.

p. cm. --  (NRAES ; 183)

Includes bibliographical references.

ISBN 978-1-933395-16-6

1. Ornamental woody plants--Diseases and pests. 2.  Shade trees--Diseases
and pests. 3.  Ornamental woody plants--Diseases and pests--Control. 4.  Shade 
trees--Diseases and pests--Control.  I. Clement, David L. II. Natural Resource, 
Agriculture, and Engineering Service. Cooperative Extension. III. Title. IV. Series: 
NRAES (Series) ; 183.

SB761.M195 2009

 635.9’769--dc22

2009013550

Requests to reprint parts of this publication should be sent to PALS. In your request, please 
state which parts of the publication you would like to reprint and describe how you intend to 

use the material. Contact PALS if you have any questions.

Plant and Life Sciences Publishing (PALS)

34 Plant Sciences Building

Ithaca, NY 14853

Phone: (607) 255-7654

E-Mail: palspublishing@cornell.edu

E commerce web site: palspublishing.cals.cornell.edu

Printed August 2018



iii

Table of Contents

ACKNOWLEDGMENTS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iv

ABOUT THE AUTHORS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vi

PREFACE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

CHAPTER 1: IPM, DIAGNOSTIC SKILLS, AND PROBLEM MANAGEMENT  . . . . . 1

CHAPTER 2: PLANT SYMPTOMS AND POSSIBLE CAUSES KEY . . . . . . . . . . . . . 5

CHAPTER 3: ABIOTIC PROBLEMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

CHAPTER 4: DISEASES  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

Chapter 5: Insects  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

CHAPTER 6: WILDLIFE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

CHAPTER 7: MISCELLANEOUS ORGANISMS  . . . . . . . . . . . . . . . . . . . . . 172

GLOSSARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178

BIBLIOGRAPHY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182

WEB RESOURCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182

DETAILED CONTENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183

ABOUT NRAES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186



iv

Acknowledgments
The authors would like to give special thanks to the following people 
for reviewing the text for this book:

Karen P. Bennett, Extension Professor and Forest Resources Specialist, 
Department of Natural Resources, University of New Hampshire 
Cooperative Extension. Priscila Chaverri, Assistant Professor, Plant 
Science and Landscape Architecture, University of Maryland. Gary J. 
Couch, Ornamentals and Community IPM Extension Area Educator, 
Cornell Cooperative Extension. Nancy Gregory, Extension Associate, 
Plant and Soil Science, University of Delaware. Gregory A. Hoover, Senior 
Extension Associate, Department of Entomology, The Pennsylvania State 
University. Gary W. Moorman, Professor, Department of Plant Pathology, 
The Pennsylvania State University. Catherine A. Neal, Extension Professor 
and Ornamentals Specialist, Department of Plant Biology, University of 
New Hampshire Cooperative Extension. Karen Rane, Director, Plant 
Diagnostic Lab, Department of Entomology, University of Maryland. 
Cheryl A. Smith, Extension Professor and Plant Health Specialist, 
Department of Plant Biology, University of New Hampshire Cooperative 
Extension 

The authors would also like to thank the following people and 
organizations for their photographic contributions to this book:

Robert L. Anderson, USDA Forest Service, WWW.BUGWOOD.ORG. Cynthia 
Ash, Plant Pathologist, U.S. Department of Agriculture, Forest Service, 
Durham, New Hampshire Field Office. Fred Baker, Associate Professor, 
Department of Wildland Resources, Utah State University. J. R. Baker and 
S. B. Bambara, North Carolina State University, WWW.BUGWOOD.ORG. R. V. 
Bosmans, Regional Specialist (retired), Home and Garden Information 
Center, University of Maryland Cooperative Extension. Leland R. 
Brown, Professor Emeritus, Department of Entomology, University of 
California Riverside. Center for Invasive Species and Ecosystem Health, 
Bugwood Network, WWW.BUGWOOD.ORG. Gary J. Couch, Ornamentals 
and Community IPM Extension Area Educator, Cornell Cooperative 
Extension. John A. Davidson, Professor Emeritus, Department of 
Entomology, University of Maryland. Tony Downer, Entomology Research 



v

Laboratory, University of Vermont. Ethel Dutky, Director (retired), Plant 
Clinic, Department of Entomology, University of Maryland Cooperative 
Extension. Stanton Gill, Regional Specialist, Central Maryland Research 
and Education Center, University of Maryland Cooperative Extension. 
George C. Hamilton, Extension Specialist in Pest Management and 
Professor of Entomology, Department of Entomology, Rutgers University. 
Ellen Hartranft, Volunteer Coordinator, Brookside Gardens, Wheaton, 
Maryland. Rick Heflebower, Horticulture/Natural Resources Agent, 
Utah State University Extension. Suzanne Klick, Agricultural Technician, 
Central Maryland Research and Education Center, University of Maryland 
Cooperative Extension. Maryland Department of Agriculture (MDA). 
J. Kevin Mathias, Lecturer and Program Advisor, Institute of Applied 
Agriculture, University of Maryland. Minnesota Department of Natural 
Resources, WWW.BUGWOOD.ORG. Robert Mulrooney, Extension Specialist 
in Plant Pathology, Department of Plant and Soil Sciences, University of 
Delaware. Jon R. Nichols, U.S. Fish and Wildlife Service/ James Sherald, 
Plant Pathologist and Chief–Natural Resources and Science, Center for 
Urban Ecology, National Capital Region, National Park Service, U.S. 
Department of the Interior. Joseph O’Brien, USDA Forest Service, WWW.
BUGWOOD.ORG. Paula Shrewsbury, Associate Professor and Extension 
Specialist, Department of Entomology, University of Maryland. Michael 
Simini, Biological Scientist, Edgewood Chemical Biological Center. 
Les Terry, U.S. Department of Agriculture, Animal and Plant Health 
Inspection Service (APHIS). U.S. Department of Agriculture, Animal and 
Plant Health Inspection Service (APHIS), Wildlife Services, WWW.APHIS.
USDA.GOV. Louis M. Vasvary, Former Extension Specialist in Ornamentals 
Entomology, Rutgers University (deceased). Paul Weston, Senior Research 
Associate, Department of Entomology, Cornell University. Francis E. 
Wood, Professor Emeritus, Department of Entomology, University of 
Maryland

Other photo credits include:

David L. Clement, Plant Pathologist, Home and Garden Information 
Center, University of Maryland Extension. Home and Garden Information 
Center (HGIC), University of Maryland Extension. Mary Kay Malinoski, 
Regional Specialist in Entomology, Home and Garden Information 
Center, University of Maryland Extension



vi

About the Authors

Mary Kay Malinoski received a B.S. in entomology from the Uni-
versity of Delaware and an M.S. in pest management from the 
University of California Riverside. She is a regional specialist 

in entomology at the Home and Garden Information Center, University of 
Maryland Extension. She manages the Center’s web site (WWW.HGIC.UMD.EDU) 
and its Plant Diagnostic Web Site (PLANTDIAGNOSTICS.UMD.EDU). Malinoski has 
over 25 years of experience in plant pest/problem diagnostics. She is also 
involved with regional and national residential IPM programming as co-
leader of the Community IPM Working Group, Northeastern IPM Center.

David L. Clement received his Ph.D. in plant pathology from Purdue 
University. He currently serves as plant pathologist for the Home 
and Garden Information Center, University of Maryland Extension 

(WWW.HGIC.UMD.EDU). The Home and Garden Information Center is a unique 
extension program that offers environmental horticulture information to the 
public nationwide through a 1-800 phone service, a diagnostic web site 
(PLANTDIAGNOSTICS.UMD.EDU), and fact sheets. The Center also fosters applied 
environmental horticulture research projects for the green industries.



vii

Preface

T his guide has grown out of over 20 years’ experience in answering 
questions at the University of Maryland Cooperative Extension Home 
and Garden Information Center’s 1-800 number and, more recently, 

from e-mail submissions. We have received many requests for quality writ-
ten information about insects and diseases that cause problems in landscape 
plants. Many of the problems we diagnose are caused by environmental 
and cultural conditions as well. The number of people asking questions has 
increased every year, but many of the problems remain the same. 

Many of the diagnostic references already written require a certain level 
of knowledge about a problem, because readers must know enough to go 
to the correct section of the book to look up the answer. In writing this 
guide, we have taken a different approach and require no previous expe-
rience—only the ability to observe the portion of the plant affected and 
the overall symptom. By breaking down the diagnostic process to minimal 
clues, we hope to streamline the decision-making process and make it less 
daunting for the beginner. More experienced diagnosticians will be able to 
scan the detailed descriptions for confirmation of their findings.

One of the most important factors in plant diagnosis is keeping an open 
mind. Keep your options and choices fresh when trying to identify a cause 
for a problem. Many problems are not caused by insects or diseases. 
Sometimes the best action is to wait and see what happens next. Regular 
inspections of the landscape can help ensure that problems are corrected 
before they get out of hand. It is also important not to view all creatures 
in the landscape as pests because many organisms are beneficial. Above 
all, follow an integrated pest management (IPM) approach to management 
choices (see chapter 1 for more information).

We hope our approach in this guide to solving your woody ornamental 
problems will help you be successful. We also hope that as you gain experi-
ence, your diagnostic skills will grow.

Mary Kay Malinoski

David L. Clement
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Problem Management
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I ntegrated pest management (IPM) is a holistic approach to pest 
control. IPM is part of a total ecosystem approach to gardening 
that promotes sound management and stewardship strategies. 

It involves an understanding and careful examination of all factors 
(and their interrelationships) influencing plant health. These include, 
soil, water, air, nutrients, insects, diseases, landscape design, weeds, 
animals, beneficial organisms, weather, and cultural practices. 

The goal of IPM is to manage problems at acceptable levels rather 
than attempting to eliminate them. In many cases, pest problems can 
be prevented by selecting the appropriate plant species for a particu-
lar site and providing the best possible growing conditions. Regular 
observation or monitoring of the plants in a landscape is critical to 
deciding whether or not a problem requires corrective action. 

Too often, gardeners assume that plant problems are caused 
by pests and diseases. However, as noted above, many other 
factors can affect plant growth. For example, insect damage 
may occur after a plant has already been weakened by other 
factors such as site problems, cultural practices, or environmental 
and nutritional problems. 
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IPM is not a strictly organic approach to pest 
control. Pesticides are employed but only 
when necessary. Broad-spectrum residual 
insecticides should not be relied upon as 
the primary management strategy, as they 
remain effective in the environment for days, 
weeks, or even months and affect nontarget 
or beneficial organisms as well as pests. 
Except for some serious diseases, pesticides 
should not be applied on a scheduled or 
preventive basis. In all cases, the least toxic 
solutions (such as physical, mechanical, or 
biological controls) should be tried first. 

An IPM approach compels you to con-
sider your landscape as part of a larger 
ecosystem and to manage it responsibly. 
The impact of your gardening and pest 
management decisions often extends far 
beyond your property lines. 

Getting to Know Your 
Landscape and Garden
Before you can recognize or prevent prob-
lems, you need to become familiar with 
your plants, their growth habits, and con-
ditions necessary for their healthy growth. 
Below are some steps to help acquaint you 
with your landscape and garden.

1. Make a plan of your existing land-
scape and identify and note the 
location of your plants and trees.

2. Know what your plants should look 
like. Are they growing normally?

3. Note which plants look healthy and 
which ones seem to have problems.

4. Be willing to remove plants with 
chronic problems (for example, 
azaleas grown in full sun often have 
severe lace bug problems).

5. Replace problem plants with plants 
adapted to your area. Seek out gar-
dening references, reputable local 
nurseries, and cooperative extension 
specialists for ideas.

Developing Diagnostic and 
Decision-Making Skills
The ability to accurately diagnose a wide 
range of plant problems can be developed 
over time through patient observation and 
consultation with reliable reference materi-
als. Timely diagnosis of plant problems can 
help you keep your landscape and gardens 
beautiful and productive. It can also pre-
vent expensive removal and replacement 
of damaged plants.

How to Begin
1. First determine the difference between 

the symptom and the sign of a 
problem:

• A symptom is the plant’s reac-
tion to the causal agent.

• A sign is the actual presence of 
organisms such as insects, mites, 
pest-related products, or fungi. 
Insect or disease injury may be 
present but not be the primary 
cause of the problem. Having a 
“symptom” and finding a “sign” 
does not necessarily mean they 
are linked.

2. Keep an open mind. Do not jump to 
conclusions.

3. Avoid assigning “guilt by associa-
tion.” The insect, animal, or disease 
observed may not be the cause of the 
problem or the symptoms.

4. Note the “history” of the problem 
plant. Extreme weather; site alterations; 
grade changes; fertilizer, pesticide, 
and herbicide use; cultural practices; 
and so forth all influence a plant’s 
relative health over time. Note: Once 
mature trees begin to decline, there is 
often no way to reverse the process. 
White pines and oaks are examples of 
plants that are difficult to rejuvenate 
after decline symptoms begin.

5. Consider all the factors that influ-
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ence the plant’s growth and health. 
Take the time to look under leaves 
and, when possible, at the roots for 
potential causal factors.

6. Know what your plant should look like. 
Knowledge of general growth rates and 
leaf size and coloration may help alert 
you to early signs of trouble.

7. Try to rule out cultural, site, and abi-
otic conditions first. At least one-half 
of all observed landscape problems 
have causal factors others than insects 
or diseases. A particular problem or 
symptom may also be caused by a 
combination of several factors, includ-
ing soil drainage, extreme weather 
from previous years, air pollution, 
pests, diseases, herbicide drift, etc.

8. Keep the following points in mind as 
you begin the diagnostic process: 

• A symptom in one part of a 
plant may indicate a cause in 
a different part of the plant. For 
example, leaf yellowing and 
scorching may be caused by 
root damage.

• There is great variation in the 
expected life span of landscape 
plants. All plants go through 
periods of growth, maturity, and 
decline. Plants grown in urban 
conditions generally have 
shorter lives.

• Many pests and diseases are 
host-plant specific. Symptoms 
affecting more than one plant 
species may indicate cultural or 
environmental problems.

• There is no substitute for “hands-
on” training, particularly with 
an experienced diagnostician.

How to Examine the Plant
1. Look at the area surrounding the 

problem plant. Consider factors such 
as exposure to the elements, proxim-

ity to roads or buildings, lighting 
conditions, drainage, etc.

2. Look for physical evidence of a prob-
lem. Note any injury (such as from 
insects, diseases, etc.) and changes in 
site conditions (such as soil compac-
tion, construction injury, lawn mower 
injury, etc.). 

3. Examine all parts of the plant closely 
and carefully, including the roots, 
shoots, trunk, and lower leaf surfaces. 
Use a hand lens if necessary. Look 
for a pattern to the injury (such as the 
part of the plant affected, the timing of 
symptom development, injury limited 
to one side, injury from top to bottom, 
exposure of the plant part, etc.).

4. Note any physical evidence of causal 
agents. Physical evidence of pests 
includes the pest itself, shed skins, 
droppings or frass, webbing, honey-
dew, sooty mold, pitch, gummosis, 
galls, slime trails, etc. Evidence 
of diseases includes mushrooms; 
fungal growths; galls; white, orange, 
or black powdery substances; leaf 
spots; water-soaked areas; cankers; 
and discolored stem and root tissue.

5. Remember that weakened plants can 
have insect or disease symptoms when 
insects or diseases are not the primary 
problem. For example, fungal root rots 
can be caused by poor drainage.

6. Accurately identify the pest, disease, 
or problem. This is critical to making 
an effective management decision. 
Identification of the plant is also 
critical to control decisions. Some 
plants can tolerate more damage than 
others.

Nonchemical Control 
Strategies for Pests and 
Diseases
1. Learn to tolerate some damage. Most 

healthy woody plants can tolerate 
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20–30% leaf defoliation without suffer-
ing long-term damage.

2. Wait for the “good guys.” Aphid feeding 
in the spring alarms many gardeners. 
Natural predators and parasites often 
clean up local infestations in a month 
or so.

3. Remove plants or plant parts. Simply 
removing and disposing of badly dam-
aged plants may minimize the prob-
lem on adjacent plants and prevent 
recurrence.

4. Apply a water stream. A strong hose 
spray may temporarily dislodge some 
mites, aphids, and other pests. Be care-
ful not to damage plants.

5. Try handpicking. When possible, pick 
off adult and immature insects and 
egg masses. Pests such as beetles, cat-
erpillars, and slugs can be squashed or 
dropped into a jar of soapy water.

6. Grow pest-resistant or -tolerant plants.
When selecting plants, check with a 
nursery or gardening catalogs for plants 
with resistance or tolerance to pests and 
diseases. Many native plants are good 
choices.

7. Do not overfertilize. Aphids and spider 
mites will produce more young on 
overfertilized plants.

Deciding When to Take 
Action Against a Pest, 
Disease, or Environmental 
Problem
In general, there is less time to make a pest 
management decision on seedlings, trans-
plants, and newly planted trees and shrubs. 
Many pests and diseases do not need to be 
controlled on older or mature plants. For 
environmental problems, the site and/or 
cultural conditions may need to be modified 
to correct a problem.

Judgments may be based on aesthetics or 

economic (yield) loss. Realistic thresholds 
should be set for insects and diseases. Pest 
or disease progression should be monitored 
carefully. It is very important to accurately 
identify the pest or disease and become 
familiar with its life cycle. Some pests and 
diseases may not require control, while oth-
ers may. For example, gypsy moth should be 
managed, because oaks suffer from early-sea-
son defoliation and use up energy reserves to 
refoliate. Eastern tent caterpillar occurs early 
enough in the season for cherry or crabapple 
trees to refoliate without causing harm to the 
tree. Often by the time disease or insect dam-
age is observed, it is too late to do anything 
about the problem until next season.

Treatment decisions depend on the type of 
plant that has a problem. If a plant is easy 
to replace, consider replacing it. Plants that 
continue to grow throughout the season 
will often outgrow pest damage. Examples 
include locust leafminer on locust and 
anthracnose on sycamore. 

Once a problem has been identified and cor-
rective action is deemed necessary, select a 
control strategy. Always select the least toxic 
solutions first, such as physical controls (hand 
removal, changing watering practices, prun-
ing out damage, etc.) and biological controls 
(encouraging beneficials, releasing preda-
tory mites, etc.). Pesticides should be used 
selectively (in spot treatments) with the least 
toxic materials ( Bt, or Bacillus thuringiensis; 
insecticidal soaps; horticultural oils; etc.) 
used first. Continue to monitor the plant’s 
health after treating a problem to determine if 
further action is needed.
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Possible Causes Key
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How to Use This Key

B egin by selecting from the table the part of the plant 
that is exhibiting problems (for example, leaves, twigs/
branches, roots, etc.). Then locate the best description 

of the symptoms you are observing in your landscape in the 
left-hand column, and read across to the second column for 
possible causes. Possible causes are coded by color, and page 
numbers are listed for each problem.

Compare your observations with the photographs and detailed 
problem descriptions found at the page numbers listed. Man-
agement solutions are listed as part of most detailed problem 
descriptions. Pesticide recommendations are not given, as 
they change often; check with your local or state cooperative 
extension office for current recommendations.
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Leaves

Symptom Possible Causes

Yellowing/Straw-Colored Abiotic Problems 
Air Pollution (page 28)
Nutrient Deficiencies (page 29)
Herbicide Damage (page 32)
Early Fall Coloration (page 36)
Leaf Senescence/Drop (Normal) 
(page 37)
Change in Grade (page 49)
Excessive Mulch/Sour Mulch (page 
57)
Stress and Site Problems (page 33)

Diseases
Root Rots (page 62)
Decays, Wood Rots (page 96)
Wilt Diseases (Verticillium Wilt, 
Mimosa Wilt) (page 63)
Canker Diseases (page 87)
Volutella Stem Blight or Canker on 
Boxwood (page 88)
Macrophoma Leaf Spot on Boxwood 
(page 77)
Dutch Elm Disease (page 65)
Oak Wilt (page 67)
Phytoplasmas (page 99)

Insects
Armored Scales (page 146)
Soft Scales (page 148)
Borers (page 104)
Spider Mites (page 154)
Whiteflies (page 145)
Longtailed Mealybug (page 149)
Galls (page 159)
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Leaves

Symptom Possible Causes

Browning Abiotic Problems 
Drought Stress (page 35)
Fertilizer, Salt Damage (page 40)
Winter Damage and Freeze Injury 
(page 38)

Stippling Abiotic Problems 
Air Pollution (page 28)

Insects
Spider Mites (page 154)
Boxwood Mite (page 155)
Lace Bugs (page 137)
Leafhoppers (page 141)
Plant Bugs (page 138)

Mottling Abiotic Problems 
Air Pollution (page 28)
Herbicide Damage (page 32)

Diseases
Viruses (page 100)



BROADLEAVED SHRUBS AND SHADE TREES

8

Leaves

Symptom Possible Causes

Early Fall Coloration Abiotic Problems
Stress and Site Problems (page 33)
Early Fall Coloration (page 36)

Spots/Blotches Abiotic Problems
Phytotoxicity (page 31)

Diseases
Anthracnose Leaf Diseases (page 68)
Dogwood Anthracnose (page 70)
Fungal Leaf Spot Diseases (page 72)
Rust Diseases (page 85)
Black Spot on Rose (page 75)
Downy Mildew (page 84)
Apple Scab (page 76)
Pyracantha Scab (page 77) 

Insects
Pearleaf Blister Mite (page 157)
Eyespot Galls (page 161)
Euonymus Scale (page 147)
Cottony Camellia Scale (page 149)
Holly Leafminers (page 115)
Boxwood Leafminer (page 114)
Locust Leafminer (page 116)
Leafminers (page 112)
Brown Marmorated Stink Bug (page 140)

Blights Abiotic Problems
Winter Damage and Freeze Injury 
(page 38)

Diseases
Anthracnose Leaf Diseases (page 68)
Dogwood Anthracnose (page 70)
Fire Blight (page 79) 
Bacterial Blight of Lilac (page 80)
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Leaves

Symptom Possible Causes

Scorching/Marginal Browning Abiotic Problems
Fertilizer, Salt Damage (page 40)
Phytotoxicity (page 31) 
Herbicide Damage (page 32) 
Drought Stress (page 35) 
Winter Damage and Freeze Injury 
(page 38) 

Diseases
Bacterial Leaf Scorch (page 81)
Oak Wilt (page 67)

Insects
Locust Leafminer (page 116)

Eaten/Chewed Insects
Various Caterpillars (page 126)
Cankerworms (page 120)
Gypsy Moth (page 117)
Bagworm (page 118)
Fall Webworm (page 119)
Mimosa Webworm (page 122)
Tent Caterpillars (page 123) 
Orangestriped Oakworm (page 121)
Euonymus Caterpillar (page 124)
Japanese Beetle (page 130) 
Locust Leafminer (page 116)
Elm Leaf Beetle (page 132)
Viburnum Leaf Beetle (page 133)
Leaf Beetles (page 131)
Weevils (page 134)
Sawflies (page 127)
Roseslugs (page 128)
Leafcutter Bees (page 135)
Tree Crickets and Katydids (page 136)

Wildlife
Deer (page 165)
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Leaves

Symptom Possible Causes

Webbed/Tented Foliage Insects
Tent Caterpillars (page 123) 
Fall Webworm (page 119) 
Leaftiers and Leafrollers (page 125)
Mimosa Webworm (page 122)
Euonymus Caterpillar (page 124)

Bags Insects
Bagworm (page 118)

Serpentine Trails/Blotches Insects
Leafminers (page 112)
Locust Leafminer (page 116)
Holly Leafminers (page 115)
Boxwood Leafminer (page 114)
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Leaves

Symptom Possible Causes

Growths on Leaves Diseases
Exobasidium Leaf and Flower Gall 
(page 93)

Insects
Galls (page 159)

Distortion Abiotic Problems
Herbicide Damage (page 32)

Diseases
Rose Rosette (page 101)
Powdery Mildew (page 82)

Insects
Leafhoppers (page 141)
Spider Mites (page 154) 
Plant Bugs (page 138)
Aphids (page 143) 
Privet Rust Mite (page 158)
Boxwood Psyllid (page 150)
Pear Thrips (page 153)

White Coating Diseases
Powdery Mildew (page 82)

Insects/Mites
Euonymus Scale (page 147)
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Leaves

Symptom Possible Causes

White Frothy Material Insects
Spittlebugs (page 151)

Sticky/Black Coating Insects
Aphids (page 143) 
Soft Scales (page 148)
Longtailed Mealybug (page 149)
Whiteflies (page 145)

Yellow/Orange Pustules Diseases
Rust Diseases (page 85)
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Leaves

Symptom Possible Causes

Wilting Abiotic Problems
Stress and Site Problems (page 33)
Severed/Damaged Roots (page 48)

Diseases
Root Rots (page 62)
Wilt Diseases (Verticillium Wilt, 
Mimosa Wilt) (page 63)
Dutch Elm Disease (page 65)
Oak Wilt (page 67)

Insects
Borers (page 104)
Bark Beetles (page 107)

Defoliation/Leaf Drop Abiotic Problems
Stress and Site Problems (page 33)
Leaf Senescence/Drop (Normal)  
(page 37)

Diseases
Apple Scab (page 76)
Black Spot on Rose (page 75)
Anthracnose Leaf Diseases (page 68)
Oak Wilt (page 67)
Phytoplasmas (page 99)

Insects
Gypsy Moth (page 117)
Cankerworms (page 120)
Tent Caterpillars (page 123)
Orangestriped Oakworm (page 121)
Various Caterpillars (page 126)
Viburnum Leaf Beetle (page 133)
Elm Leaf Beetle (page 132)
Sawflies (page 127)
Roseslugs (page 128)
Maple Petiole Borer (page 129)
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Twigs/Branches

Symptom Possible Causes

Dieback Abiotic Problems
Stress and Site Problems (page 33)
Herbicide Damage (page 32)
Winter Damage and Freeze Injury 
(page 38)
Change in Grade (page 49) 
Excessive Mulch/Sour Mulch (page 57) 
Mechanical Injury (page 45) 
Fertilizer, Salt Damage (deicing salts) 
(page 40) 

Diseases
Wilt Diseases (Verticillium Wilt, 
Mimosa Wilt) (page 63) 
Dutch Elm Disease (page 65)
Oak Wilt (page 67)
Canker Diseases (page 87) 
Root Rots (page 62)
White Mold (page 90) 
Botryosphaeria Canker and Dieback 
(page 89)
Volutella Stem Blight or Canker on 
Boxwood (page 88)

Insects
Armored Scales (page 146)
Soft Scales (page 148)
Borers (page 104) 
Twig Girdlers/Pruners (page 109)
Cicadas (page 142) 
Ambrosia Beetles (page 108)

Broken/Injured Abiotic Problems
Storm Damage (page 43) 
Mechanical Injury (page 45)

Wildlife
Squirrels (page 167)
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Twigs/Branches

Symptom Possible Causes

Shoots Chewed/Girdled/Stripped Insects
European Hornets (page 111)

Wildlife
Deer (page 165)
Squirrels (page 167)

Growths/Bumps Diseases
Crown Gall (page 91)
Black Knot (page 92) 

Insects
Galls (page 159)
Armored Scales (page 146)
Soft Scales (page 148)

Whitish Cottony or Frothy Material Insects
Woolly Aphids (page 144)
Soft Scales (page 148) 
Longtailed Mealybug (page 149)
Spittlebugs (page 151)

Frass Around Wounds/Holes Insects
Clearwing Borers (page 106)
Borers (page 104)
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Twigs/Branches

Symptom Possible Causes

Sap Oozing Abiotic Problems
Pruning (page 46)

Diseases
Canker Diseases (page 87)
Slime Flux and Wetwood (page 98)

Insects
Clearwing Borers (page 106)

Witches’-Broom Diseases
Witches’-Broom (Causes) (page 94)

Insects
Eriophyid Mites (page 156) 

Miscellaneous Organisms
Mistletoe (page 173)

Rapid Dieback/Blackening Abiotic Problems
Winter Dieback and Freeze Injury 
(page 38) 

Diseases
Fire Blight (page 79) 
Bacterial Blight of Lilac (page 80)
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Twigs/Branches

Symptom Possible Causes

Twigs on Ground Insects
Twigs Girdlers/Pruners (page 109)

Wildlife
Squirrels (page 167)

Bark Stripping/Girdling Insects
European Hornets (page 111)

Flowers/Fruit

Symptom Possible Causes

Failure Abiotic Problems
Stress, etc. (see Failure to Flower, page 
51)

Diseases
Dogwood Anthracnose (page 70)
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Flowers/Fruit

Symptom Possible Causes

Blasted/Damaged Blossoms,  
Blossom Drop

Abiotic Problems
Stress, etc. (see Damage to Flowers, 
page 51)
Winter Damage and Freeze Injury 
(page 38)

Diseases
Gray Mold (page 78)
Dogwood Anthracnose (page 70)

Lesions/Scars on Fruit Diseases
Apple Scab (page 76)
Pyracantha Scab (page 77)
Rust Diseases (page 85)

Insects
Sawflies (page 127)

Discoloration Abiotic Problems
Drought Stress (page 35)

Diseases
Apple Scab (page 76)
Pyracantha Scab (page 77)

Insects
Hollyberry Gall Midge (page 162)

Stem/Trunk

Symptom Possible Causes

Bark Cracked Abiotic Problems
Frost Cracks, Sunscald (page 42)
Lightning (page 44)
Growth Cracks (page 41)
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Stem/Trunk

Symptom Possible Causes

Gouged/Scarred Abiotic Problems
Mechanical Injury (page 45)
Embedded Wires, Collars (page 50)
Construction Damage (page 47)

Wildlife
Porcupines (page 170)

Sap Oozing Abiotic Problems
Pruning (page 46) 

Diseases
Canker Diseases (page 87)
Slime Flux and Wetwood (page 98)

Insects
Clearwing Borers (page 106)
Ambrosia Beetles (page 108)

Frass Around Wounds/Cracks Insects
Clearwing Borers (page 106)
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Stem/Trunk

Symptom Possible Causes

Water Sprouts/Suckers/Epicormic 
Branching

Abiotic Problems
Stress and Site Problems (page 33)
Pruning (page 46)

Diseases
Dogwood Anthracnose (page 70)
Canker Diseases (page 87)

Bulging at Graft Union Abiotic Problems
Bulging at Graft Union and Graft Fail-
ure (page 52)

Graft Failure Abiotic Problems
Bulging at Graft Union and Graft Fail-
ure (page 52)

Insects
Clearwing Borers (page 106)
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Stem/Trunk

Symptom Possible Causes

Wrapping/Spiraling Roots Abiotic Problems
Girdling Roots (page 53)

Fungal Growths Diseases
Decays, Wood Rots (page 96)

Holes in Trunk Insects
Bark Beetles (page 107)
Borers (page 104)

Wildlife
Woodpeckers (page 168)

Abnormal Growths Diseases
Burls (page 95)
Crown Gall (page 91)
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Stem/Trunk

Symptom Possible Causes

Green/Gray Color or Growths on Bark Miscellaneous Organisms
Algae and Moss (page 174)
Lichens (page 175)

Discolored Areas on Bark Diseases
Bark Patch Diseases (page 97)

Trunk Damage Wildlife
Rabbits (page 170)
Beavers (page 171)
Deer (page 165)
Voles (page 169)
Porcupines (page 170)

Roots

Symptom Possible Causes

Wrapping/Spiraling Roots Abiotic Problems
Girdling Roots (page 53)
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Roots

Symptom Possible Causes

Fungal Growths/Mushrooms Diseases
Root Rots (page 62)
Decays, Wood Rots (page 96)

Surface Roots Abiotic Problems
Surface Roots (page 54)
Compacted Soil (page 56)

Chewing Injury Insects
Grubs (see Weevils, page 134)

Wildlife
Voles (page 169)

Severed Roots Abiotic Problems
Severed/Damaged Roots (page 48)
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Mulched Areas

Symptom Possible Causes

Various Fungal Growths Miscellaneous Organisms
Mushrooms, Slime Molds, Bird’s Nest 
Fungi, Artillery Fungi (page 176)

Whole Tree/Shrub

Symptom Possible Causes

Wilting Abiotic Problems
Drought Stress (page 35)
Severed/Damaged Roots (page 48)

Diseases
Root Rots (page 62)
Wilt Diseases (Verticillium Wilt, 
Mimosa Wilt) (page 63)
Oak Wilt (page 67)
Dutch Elm Disease (page 65)

Insects
Borers (page 104)



CHAPTER 2: PROBLEM KEY

25

Whole Tree/Shrub

Symptom Possible Causes

Decline Abiotic Problems
Decline (page 55)
Compacted Soil (page 56)
Severed/Damaged Roots (page 48)
Change in Grade (page 49)
Excessive Mulch/Sour Mulch (page 
57)

Poor Growth Abiotic Problems
Poor Plant Care (page 58)
Poor-Quality Plant Material (page 59)

Scattered Dieback Abiotic Problems
Stress and Site Problems (page 33)
Fertilizer, Salt Damage (deicing salts) 
(page 40)
Herbicide Damage (page 32)
Mechanical Injury (page 45)
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Whole Tree/Shrub

Symptom Possible Causes

Early Fall Color Abiotic Problems
Stress and Site Problems (page 33)
Early Fall Coloration (page 36)

Early Leaf Drop Abiotic Problems
Stress and Site Problems (page 33)
Leaf Senescence/Drop (Normal) (page 
37)

Diseases
Anthracnose Leaf Diseases (page 68)
Oak Wilt (page 67)
Phytoplasmas (page 99)

Insects
Maple Petiole Borer (page 129)
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A biotic plant problems are not caused by living patho-
gens, insects, or other pests but by chemical, physi-
cal, and mechanical damage. Examples of common 

abiotic problems are changes in soil grade, soil compaction, 
changes in water flow, mechanical damage to roots or trunks, 
salt and fertilizer damage, poor drainage, girdling roots, 
improper planting, excess mulch, drought stress, herbicide 
damage, and air pollution. 

Abiotic problems can be very difficult to diagnose because 
often multiple factors are involved. Typical distress symptoms 
of an abiotic problem include very slow growth, poor foliage 
color, scorching, sparse growth, dieback, or death.

Woody plants can be severely affected by abiotic problems. 
By the time a gardener notices that a tree or shrub is dying, 
it is often too late to correct the problem. That is why it is so 
important to recognize and prevent adverse site conditions. 
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1. Air Pollution
Air pollution damage often appears 
as yellowing or flecking of the leaves 
[photo 1A]. Foliage may be thin or 
stunted. 

Ozone is the most widespread air 
pollutant in the United States. Acute 
symptoms vary from stippling, fleck-
ing, bleaching, or dead areas. Chronic 
injury develops more slowly over days 
or weeks. Upper leaf surfaces may 
have tan, red, brown, purple, or black 
coloration [photos 1B and 1C]. Symp-
toms are often more severe on leaves 
exposed to direct sunlight. Newly 
expanded leaves are most sensitive. 
Damage symptoms may fade after 
several weeks. 

Sulfur dioxide symptoms appear as 
ivory to brown interveinal necrosis. 
Uninjured tissue next to the veins 
remains green. 

PAN (peroxyacetylnitrate) exposure 
symptoms include patchy silvering or 
light tan glazing of lower leaf surfaces. 
Affected leaves may exhibit spots or 
patches of papery thin, almost trans-
parent tissues. 

Nitrous oxide causes yellowing of leaf 
margins and interveinal chlorosis.

Air pollution injury on ash (HGIC)

Air pollution injury on rose leaf (HGIC)

Air pollution injury on magnolia leaf (HGIC)

1A

1

1
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2. Nutrient Deficiencies
With few exceptions, visual symptoms 
of nutrient deficiencies are seldom 
seen in woody landscape plants. Except 
in highly alkaline soils, where iron 
and manganese will be unavailable, 
leaf color will generally look normal. 
Subnormal shoot growth and leaf size 
may be a more accurate indicator of 
low nutrient levels. Soil tests are an 
important tool for deficiency diagnosis. 
In addition, nutrient symptoms are very 
difficult to distinguish from other symp-
toms associated with insects or disease, 
other adverse soil conditions such as 
compaction or soil layers, and improper 
irrigation practices. A poor root system, 
for example, may not be functional 
enough to take up adequate nutrients. 
Nutrient deficiencies are of more impor-
tance in newly planted and young plants 
where rapid growth is desired. 

A general rule of thumb regarding 
nutrient deficiency symptoms is that 
nutrients that are mobile within the 
plant will appear first on the older foli-
age. Less mobile nutrients will appear 
first on the younger foliage. Below is a 
partial list of deficiency symptoms for 
the most common nutrients. 

Mobile Nutrients
Nitrogen deficiency symptoms are 
seen first on older leaves. Deficient 
leaves are lighter green, smaller, may 
show earlier or more intense fall color, 
and may drop earlier [photo 2A]. 
Shoots and branches will be shorter 
and may also be fewer in number.

Phosphorus deficiency symptoms are 
first seen on older foliage. Deficient 
leaves are dark green on the upper 
surface but may appear bronze to 
purple on the lower surface. Leaves 
will be smaller than normal and may 
be distorted. They will also drop early. 
Shoots can appear normal in length 
but will be small in diameter.

Nutrient deficiency on maple (HGIC)

(continued)
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Potassium deficiency symptoms are first 
seen on older leaves. Deficient leaves 
have marginal or interveinal chlorosis 
followed by scorching that moves 
between the main veins. Leaves may 
also be crinkled and roll upward. Shoot 
tips may die back late in the season.

Magnesium deficiency symptoms are 
first seen on older leaves. Deficient 
leaves are thin and brittle, drop 
prematurely, and show interveinal 
and marginal chlorosis. Whitish or 
bleached patches may appear on older 
leaves. Leaves eventually will develop 
interveinal reddening and necrosis. 
Shoots may appear normal unless the 
deficiency is severe.

Sulfur deficiency symptoms appear 
first on the older leaves. Leaves will be 
smaller and lighter green than normal. 
Shoots will be shorter than normal. 
Symptoms may resemble nitrogen 
deficiency symptoms.

Manganese deficiency symptoms first 
appear on the older leaves. Leaves are 
light green with darker green bands 
along the veins. Leaves will eventually 
develop interveinal necrosis and look 
water-stressed. Shoot growth will be 
less than normal. Manganese symptoms 
can be caused by poorly drained soils.

Nonmobile Nutrients
Calcium deficiency symptoms are first 
seen on new leaves. Deficient leaves 
will be chlorotic and small with necrotic 
tips [photo 2B]. Shoots are short and 
will show terminal dieback.

Iron deficiency symptoms are first seen 
in young leaves. Leaves will be light 
green to yellow with contrasting dark 
narrow green veins [photo 2C]. Leaves 
may eventually show marginal scorching 
and bleaching. Symptoms will be more 
severe during cool, wet spring weather. 
Shoot growth may be normal but small 
in diameter. Terminal dieback may occur 
under severe deficiency conditions.

Nutrient deficiency on birch (HGIC)

Chlorosis on rhododendron (HGIC)
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3. Phytotoxicity
(See also “4. Herbicide Damage” on 
page 32) 

Phytotoxicity is caused by misuse or 
misapplication of chemicals on plants. 
Symptoms can be confused with insect 
or mite damage, diseases, or other 
abiotic problems such as nutrient defi-
ciencies or environmental conditions. 
See [photos 3A–3D] for examples of 
phytotoxicity damage. 

Stress such as from insect injury and 
frost can predispose plants to phyto-
toxicity damage. High temperatures 
in general increase the likelihood of 
injury from pesticides (insecticides and 
fungicides—especially insecticidal 
soaps, horticultural oils, and sulfur 
compounds). High temperatures and 
humidity can increase the chance 
of injury from sulfur-containing 
pesticides. Cool, damp weather may 
increase the chance of injury by cop-
per fungicides. 

Phytotoxicity may also result when 
incompatible chemicals are applied 
at the same time. Damage may also 
occur due to wind drifting chemicals 
onto nontarget or sensitive plants. 

Management Strategies
Sprays should be applied during 
calm, dry, and cool conditions. Most 
pesticides are best applied below 85˚F. 
Always check label directions for cau-
tions for sensitive plants and cautions 
about combinations of pesticides.

Phytotoxicity on apple from captan and oil 
(Mulrooney)

Evidence of spray buildup on Leucothoe (HGIC)

Phytotoxicity spots on ash (HGIC)

3A

3

3

Defoliation caused by phytotoxicity from 
horticultural oil spray

3



BROADLEAVED SHRUBS AND SHADE TREES

32

4. Herbicide Damage
Herbicides are designed to kill unde-
sirable weeds. However, misapplied 
herbicides can cause injury to desir-
able landscape plantings [photo 4A]. 
Symptoms of herbicide injury can 
often be confused with other cultural 
or environmental problems as well 
as insect, mite, or disease problems 
and other pesticide injury. Diagnosis 
is often difficult because information 
about specific symptoms on woody 
ornamental plants is limited. In addi-
tion, the dose received by the plant 
and how it was applied will often 
influence symptom expression. Some 
herbicides are more readily absorbed 
through plant roots, while others are 
absorbed only through leaf and stem 
tissues. Tissue and soil analyses for her-
bicide residues are often unavailable, 
impractical, or very costly. 

Symptoms of Some 
Commonly Misapplied 
Herbicides
2,4-D and MCPP: Shoots and petioles 
are twisted and bent [photo 4B].

Dicamba: Foliage is dwarfed, distorted, 
and discolored [photo 4C].

Glyphosate: Plants stop growing, 
remain green for several days, may 
develop yellow leaves, then turn to uni-
form brown [photo 4D]. Plants treated 
in the fall may not show symptoms 
until the following spring. Sublethal 
doses may cause small deformed new 
growth without killing the plant.

Trifluralin: Roots may be swollen or 
club-shaped. Roots may appear short-
ened with fewer secondary roots.

Herbicide damage on forsythia (Mulrooney)

2,4-D damage on oak (Clement)

Dicamba damage on Burford holly (Mulrooney)

A

Roundup (glyphosate) damage on ash (HGIC)
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5. Stress and Site 
Problems
Stress and site problems can be caused 
by a number of factors, including 
environmental stress, insect damage, 
and disease. Environmental stresses 
can be caused by severe drought, 
poor soil aeration, nutrient deficien-
cies, extreme temperature fluctua-
tions, winter damage, storm damage, 
chemical injury (deicing salts), and 
lack of establishment due to poor site 
selection or transplanting practices 
(such as planting too deeply). One or 
more of these conditions may cause 
visible symptoms, or stress may have 
a more subtle effect such as weakened 
defenses against insects or disease 
organisms. Plants may be predisposed 
to attack by pathogens or insects when 
they suffer stress just after planting, 
after storm damage, or when they 
begin to decline in vigor. 

Poor site conditions include a number 
of factors that relate to a woody plant’s 
health [photos 5A–5E]. Site conditions 
that need to be considered at planting 
include soil structure, nutrient avail-
ability, pH, proper soil drainage, and 
soil moisture retention. Proximity to 
sidewalks, roads, and buildings; expo-
sure to temperature extremes; light 
exposure; wind; and air pollutants can 
cause significant stress on plants. Other 
factors that contribute to poor site con-
ditions include construction damage, 
grade changes, soil compaction, and 
allelopathy (such as proximity to black 
walnut trees). Allelopathy is the release 
of chemicals by a plant to discourage 
the growth of other plants near it. 

Management Strategies
Select plant material adapted to a 
specific climactic zone or adapted to 
specific sites such as seashore, urban, 
or woodland areas. Proper site prepa-
ration and selection of high-quality 

Trees dying due to poorly drained site (HGIC)

Parking lot island: a poor site with poor soil structure 
and concrete debris (HGIC)

Dead shade tree due to 
wet site (HGIC)

A

Stressed tree due to 
trunk damage, poor site, 
and poor planning 
(tree is planted too high) 
(HGIC)

(continued)
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plant material will help plants adapt 
to a difficult site. After site conditions 
are considered, other factors such as 
maintenance after planting, mulching 
techniques, proper irrigation tech-
niques, and weed control become 
important for sustained plant health. 

Attempts to remove stress or diagnose 
the cause of a site problem may allevi-
ate the symptoms and allow a plant to 
recover. 

Stressed kousa dogwood with wilted and undersized 
foilage in a wet area (HGIC)

E
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6. Drought Stress
Wilting is a condition brought about 
in plants when roots are unable to 
supply sufficient moisture to the 
stems and leaves. Wilting for short 
periods of time does not harm plants. 
Over a prolonged period, however, 
it will cause serious damage, such 
as leaf scorch [photo 6A], browning 
[photos 6B and 6C], or early leaf drop. 
Sometimes a plant wilts on a hot day 
because moisture is evaporating from 
the leaves faster than the roots can 
supply it [photos 6D and 6E]. If there 
is ample soil moisture, the plant will 
absorb water in the evening.

Management Strategies
Well-established groups of woody 
plants should be watered every ten 
days during prolonged dry spells. 
Since root systems of established plants 
are widespread, it is vital that enough 
moisture be put down to cover the root 
zone. If a sprinkler is set up to water a 
group of plants, a coffee can should be 
placed in range of the sprinkler. When 
1 inch of water accumulates in the can, 
1 inch of water has been distributed in 
the soil, which is usually enough to 
penetrate 6 inches of clay soil or 1 foot 
of sand. Turn off or move sprinklers 
before surface runoff occurs. Sprin-
klers may have to be rotated around 
the planting area before enough water 
is delivered. Apply water slowly so it 
infiltrates the soil and does not puddle 
or run off of the application site. 

Keep in mind that root zones of newly 
planted trees and shrubs have not 
established into the surrounding soil. 
They should be watered at the base of 
the plant to keep the original root ball 
moist. Irrigation bags are available for 
this purpose. 

Leaf scorch caused by heat on rhododendrons 
(HGIC)

Roots killed on maple 
from severe drought 
stress (HGIC)

Wilted viburnum (HGIC)

A

Maple with drought 
damage, branch dieback 
(HGIC)

Drought-stressed 
dogwood (HGIC)

E
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7. Early Fall Coloration
Early fall color can be caused by a 
number of factors, including envi-
ronmental stress, insect damage, and 
disease. Environmental stresses can 
be caused by severe drought, poor 
soil aeration, nutrient deficiencies, 
extreme temperature fluctuations, 
winter damage, chemical injury, 
and lack of establishment due to 
poor site selection or transplanting 
practices. One or more of these con-
ditions may cause visible symptoms 
[photos 7A and 7B], or stress may 
have a more subtle effect such as 
weakened defenses against insects 
or disease organisms. Plants may be 
predisposed to attack by pathogens 
or insects when they suffer stress 
just after planting, storm damage, or 
begin to decline in vigor. 

Management Strategies
Attempts to remove the stress or 
diagnose the cause of the stress may 
alleviate the symptoms and allow the 
plant to recover.

Early fall color on portion of maple tree due to stress 
(HGIC)

Stressed dogwood with early fall color (HGIC)

A
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8. Leaf Senescence/Drop 
(Normal and Stress 
Induced)
Deciduous shade trees [photo 8A]
will shed their leaves in response to 
stresses such as drought, heat, and 
root damage. Broadleaf evergreens 
normally shed their older leaves. 
Depending on the species, leaf drop 
can be seen at various times of the 
year: spring, summer, fall, or even 
late winter. Shedding of older leaves 
occurs in the fall on azaleas [photo 
8B] and in the spring on magnolias 
and hollies [photo 8C]. Initially, 
there is a color change on the inte-
rior leaves, from green to yellow, red, 
or brown. This process can occur 
over several days to several weeks. 
Next, the discolored leaves will drop 
over a period of a few days to a few 
weeks. Leaves live for a period of one 
to four years, so this type of normal 
leaf drop can occur every year, every 
second year, or every third year. 
When a large amount of new growth 
occurs during one season, discol-
oration and leaf drop can be quite 
dramatic, yet there is no harm to the 
plant. During years of stress, such as 
drought, excessive heat, or damage 
from insects or disease, the change 
in color and leaf drop can occur over 
a short period of time.

Summer leaf drop on birch (HGIC)

Normal yellowing on holly (HGIC)

Interior yellowing, normal fall color on 
azalea (HGIC)

8A

8

8
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9. Winter Damage and 
Freeze Injury
Injury that occurs during the winter 
or early spring season can result from 
frost or freezes. The most frequently 
seen symptoms are:

Leaf scorch: This type of damage is 
most severe on shallow-rooted plants 
such as azalea, rhododendron, holly, 
grape holly, boxwood, and mountain 
laurel. Other plants prone to winter 
injury include those at their northern 
limit for winter hardiness (Magnolia 
grandiflora, Aucuba japonica, Ligus-
trum lucidum, Camellia spp., and 
others). Injury occurs on dry, windy, 
warm, or sunny winter days when the 
ground is frozen. Plants are unable 
to move water from frozen soil to 
replace water lost from the leaves. 
Leaves curl and droop [photos 9A 
and 9B], then brown from the tips 
and margins, giving the leaves a 
scorched appearance. In many cases, 
damage occurs during the winter 
months, but symptoms appear in the 
spring as the plant begins to emerge 
from the winter dormant period and 
move into the spring growth phase. 
Heavy accumulations of deicing salts 
from surface applications or airborne 
sprays, especially along roadsides, 
can cause leaf scorch similar to 
winter damage and may kill buds and 
branch terminals.

Blighting or browning: Warm tem-
peratures in February or March may 
stimulate buds, flowers, or shoots into 
growth too early. Subsequent spring 
frosts kill young buds and tender new 
growth, resulting in fewer flowers and 
later leaf development. Diagnosis is 
easy because frozen tissue turns black-
ish brown [photo 9C]. The damaged 
buds and leaves usually drop off. Any 
remaining bare branches should be 
pruned out if new growth does not 
emerge as spring progresses. 

Freeze damage to buddleia (HGIC)

Freeze damage to leather leaf viburnum (HGIC)

Freeze  damage on lilac (HGIC)

A

Freeze damage to magnolia (HGIC)
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Blasted or damaged blooms: This 
results when flower buds freeze in 
early spring before or during flower-
ing. Flower buds of star magnolias are 
often damaged by freezes in the spring 
[photo 9D]. Lilac flowers may be dam-
aged by a spring frost.

Branch dieback and leaf yellowing:
Causes of these symptoms can include 
sunscald (see “12. Frost Cracks, Sun-
scald” on page 42), root damage, and 
cold weather following a warm spell. 

Ice and snow damage: Signs of ice and 
snow damage are bent or broken limbs 
from the heavy weight of snow and ice 
[photos 9E–9H]. Gently remove snow 
from shrubs with an upward move-
ment of a broom. Do not attempt to 
remove ice from shrubs because ice-
laden branches are brittle and more 
likely to break. 

Management Strategies
Cultural practices that conserve soil 
moisture, prevent root damage, and 
promote “hardening off” prior to win-
ter will reduce winter damage. Avoid 
fertilization or pruning in late summer, 
as this stimulates late-season growth 
that does not have time to “harden 
off” properly and is much more 
susceptible to winter injury. Fertilize 
after the leaves turn color but before 
the ground freezes. When watering, 
soak the soil several inches deep, and 
then allow it to dry between waterings; 
this encourages deeper rooting. Avoid 
frequent shallow sprinklings, which 
encourage surface roots that are easily 
injured by drought and cold. Mulches 
help conserve soil moisture.

Entire row of Bradford pear trees with broken 
branches from ice storm (HGIC)

Ice and broken branches on crabapple (HGIC)

E

Ice damage to trunk (branch breakage) (HGIC)

Boxwood hedge collapsed under snow cover 
(Hartranft)
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10. Fertilizer, Salt 
Damage
Damage due to excessive fertilizer or 
salt applications [photo 10A] gener-
ally appears as marginal leaf browning 
[photo 10B], leaf scorch, and prema-
ture leaf color [photo 10C] (also see 
“6. Drought Stress” on page 35). 

Careless use of deicing products can 
damage both plants and the environ-
ment. Plant damage symptoms caused 
by deicers include:

• Poor or stunted spring growth, 
especially next to driveways, 
walks, and streets.

• Marginal leaf browning [photo 
10B] or scorch on deciduous 
trees and shrub.

Using fertilizer to melt ice is not rec-
ommended because of the nitrogen 
and phosphorus pollution effects to 
streams. The runoff carrying deicing or 
fertilizer products from one sidewalk 
may not cause much harm, but the 
combination of runoff from all the 
sidewalks, roads, and parking lots in 
a region could cause harmful levels of 
salts and nutrients to enter storm sew-
ers that eventually empty into bodies 
of water. 

Management Strategies
Before applying fertilizers, carefully 
measure the square footage of the plant-
ing area to avoid overapplication. 

If salt damage is suspected, have soil 
analyzed by a soil-testing laboratory. 
Soil analysis for salt concentrations 
will be accurate for only a limited time 
given normal rainfall. 

Management options for salt damage 
include soaking the affected area with 
1-inch applications of water three to 
four times in the spring; this can leach 
salts through the soil. Gypsum may be 
added to the soil to reduce high sodium 

Salt accumulation on holly leaves (HGIC)

Salt injury on sugar maple (Simini)

1 A

1
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levels caused by excessive amounts of 
rock salt. Soil replacement may be an 
option for small planting beds. 

Reduce pollution of local streams and 
lakes by selecting the proper materials 
and methods for removing ice and 
snow. Ice-melting products are most 
effective when spread thinly and 
evenly over the pavement prior to ice 
formation. It is much easier to prevent 
ice than to try to melt a thick layer of 
ice. Follow the manufacturer’s direc-
tions when applying a deicer. If pos-
sible, use less than is recommended, 
but make sure the surface is covered 
thinly and evenly. To melt thick ice in 
very cold weather, add a small amount 
of warm water to the deicer to help 
initiate melting. Several alternatives to 
using deicing products include:

• Covering small areas with heavy 
plastic or other waterproof mate-
rials before storms are predicted.

• Using sand, wood ashes, or kitty 
litter to improve traction on icy 
areas.

11. Growth Cracks
Occasionally growth cracks form in 
a tree trunk as a normal part of trunk 
development. Growth cracks usually 
appear when the tree is growing rapidly 
during periods of abundant rainfall. The 
bark splits longitudinally when cells 
in the cambium layer (the conducting 
tissue just under the bark of the tree) 
expand more rapidly than the bark 
can expand [photo 11A]. The tissue 
inside the crack looks like developing 
bark (smoother and lighter in color). As 
growth continues, bark covers the crack 
and no permanent damage occurs. 
Growth cracks can be differentiated 
from frost cracks or cankers because 
there is no visible heartwood and no 
decay or oozing from the crack.

Salt runoff and compaction; premature leaf color on 
sugar maple (Simini)

1

Normal growth cracks on tree trunk (HGIC)

11A
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12. Frost Cracks, 
Sunscald
(See also “9. Winter Damage and 
Freeze Injury” on page 38) 

Even hardy trees can develop sunscald 
or frost cracks. Tree bark warmed by the 
sun in winter can reach a temperature 
as much as 18˚F warmer than the air 
temperature. When clouds shade the 
bark or temperatures drop quickly at 
nightfall, the bark and cambium layer 
beneath can sustain damage. This type 
of freeze damage is called sunscald 
[photos 12A and 12B]. 

Frost cracks occur when temperature 
fluctuations are extreme. Water in 
the cells of the tree trunk freezes and 
moves out of the cells, causing the 
wood to shrink. Tension between the 
frozen and unfrozen layers of wood 
is so great that the wood separates, 
causing a crack. The crack can form 
suddenly and is often combined 
with a loud cracking sound. When 
temperatures warm, the wood absorbs 
moisture and the crack closes. Frost 
cracks can reopen and enlarge in 
subsequent winters and may extend to 
the center of the tree. Damage to tree 
trunks is most likely on the south and 
west sides of the tree where the sun is 
strongest. Frost cracks may begin in 
previously wounded or pruned areas. 
The following species are more likely 
to develop frost cracks: apple, beech, 
crabapple, elm, golden rain tree, horse 
chestnut, linden, London plane tree, 
maple, oak, walnut, and willow.

Management Strategies
Proper pruning and avoidance of injury 
may help prevent some frost cracks. 
Tree species prone to frost cracking 
(those with thin or smooth bark) may 
benefit from an application of white 
latex paint to the tree trunk [photo 
12C]. The light color reflects light and 
helps reduce temperature fluctuations. 

Sunscald on trunk of young street tree (Heflebower)

Close-up of sunscald on trunk of  young street tree 
(Heflebower)

Frost cracks on a whitewashed 
peach trunk (Heflebower)

1 A

1

1
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13. Storm Damage
(See also “9. Winter Damage and 
Freeze Injury” on page 38 and “14. 
Lightning” on page 44)

Storm damage symptoms are often 
obvious limb breakage [photos 13A 
and 13B] and leaf shredding after a 
storm. Winter winds may cause trees 
that are heavily laden with snow or ice 
to split and have limb breakage [photo 
13C]. Broken and split branches should 
be pruned out and removed as soon as 
possible. Trees struck by lightning may 
exhibit variable symptoms, from a thin 
strip of peeled-off bark to violent break-
age. Hail damage may shred leaves or 
cause extensive defoliation [photos 
13D and 13E]. All bark injuries caused 
by hail will be on the upper portion of 
stems and branches. Bark injuries can 
lead to damage from disease-causing 
fungi or successful attacks by some 
wood-boring insects. 

Storm damage to Bradford pear (HGIC)

Oak split from tornado (Malinoski)

Buddleia stem split at base of plant due to storm 
damage (HGIC)

13A

13

13

Hail damage on witch hazel (HGIC)

13

Hail damage to stem of yucca (HGIC)

13E
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14. Lightning
Trees struck by lightning may exhibit 
variable symptoms. When lightning 
hits a tree, water in the cells beneath 
the bark is heated past the boiling 
point. The resulting steam causes an 
explosion that removes a strip of bark. 
A crack in the bark appears when a 
continuous groove of bark is stripped 
along the entire length of the trunk or 
main branch [photos 14A and 14B]. 
A crack that does not run the length 
of the trunk may indicate a side flash. 
A side flash occurs when electricity 
strikes the tree, travels down the trunk, 
then jumps to an object with less 
electrical resistance. If lightning strikes 
deeper, the entire tree may blow apart. 
The tree may or may not have black-
ened or charred areas on the trunk. 
In some cases, the internal wood or 
root system may be burned without 
obvious external symptoms. The wide 
range of damage is related to variabil-
ity of factors such as the intensity of the 
strike, the moisture content on and in 
the tree, and the type and structure of 
the tree. 

Management Strategies
Wait a full growing season to deter-
mine the extent of damage caused by 
a lightning strike. Immediately after the 
strike, prune any damaged branches. If 
the cambium layer beneath it is still 
moist, loose bark may be tacked in 
place and temporarily covered with 
burlap or plastic. Otherwise, remove 
loose bark, water as needed, and wait 
to determine that the tree will survive 
before investing in major repairs or 
fertilization.

Lightning damage on trunk (HGIC)

Lightning damage on trunk (HGIC)

1 A

1
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15. Mechanical Injury
Scattered dieback throughout trees and 
shrubs may be a result of mechanical 
damage. When equipment or machin-
ery bangs into the trunk, it can crush 
the cambium layer or tear off bark 
[photo 15A]. Sap flow is interrupted 
between the roots and leaves, causing 
some twigs or branches to die [photo 
15B]. Mechanical damage also makes 
a tree vulnerable to disease-causing 
organisms or insects that may further 
damage the tree [photo 15C]. Lawn 
mowers, tractors, and string trimmers 
are the primary causes of mechanical 
damage to woody ornamental plants 
[photo 15D]. Stems and branches 
can be mechanically damaged by 
vining plants such as bittersweet, 
honeysuckle, and poison ivy [photo 
15E]. Trees planted near parking lots, 
driveways, or roads are also vulnerable 
to damage from cars bumping into the 
trunk and vandalism.

Trees are particularly susceptible to 
trunk damage in spring and early sum-
mer. While the tree is actively growing, 
the bark is somewhat loose and likely 
to slip when bumped. 

Management Strategies
When trunk damage occurs, loosened 
bark can be replaced as long as it has 
not dried out. Secure it temporarily with 
plastic sheeting or burlap. Remove the 
tie after several weeks when the bark 
damage has healed. 

Avoid mechanical injury by maintain-
ing a mulched, weed-free area around 
the tree trunk. Provide protective 
sleeves if vulnerable young trees are 
planted where they are subject to 
string trimmer or mower damage

Mechanical damage to 
base of tree trunk (HGIC)

1 A

Borer and mechanical 
damage to fruit tree trunk 
(HGIC)

1

1

Mechanical damage to 
cherry laurel (HGIC)

1

1 E

String trimmer damage to tree 
trunk (HGIC)

Vine damage to 
trunk (HGIC)
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16. Pruning
Water sprouts are vigorous, usually 
upright shoots that develop from 
dormant buds on the trunk or large 
branches of a tree. In many cases, 
pruning or removing large branches 
stimulates dormant buds into growth 
[photos 16A and 16B]. Heavy prun-
ing results in more sprout production. 
Stress can also stimulate growth of 
water sprouts, but they are usually 
less vigorous than those stimulated by 
pruning. Suckers are similar to water 
sprouts but originate from the roots or 
the trunk below the graft union. 

Some trees will have heavy sap flow or 
will “bleed” after pruning. This is espe-
cially true for maples, birches, elms, 
and dogwoods when pruning is done 
in late winter or early spring. This sap 
flow, while unsightly, is not harmful to 
the tree and will stop on its own. 

Management Strategies
Water sprouts should be removed 
promptly. Check the tree regularly 
and simply rub off new shoots as they 
emerge. Large water sprouts can be 
pruned off close to the trunk. Allowing 
water sprouts to remain can ruin the 
tree’s shape and divert energy from the 
rest of the tree. One or more sprouts 
can be trained to replace any missing 
branches.

Close-up of water sprouts near a 
pruning cut (HGIC)

Water sprouts on a shade tree due to 
topping (HGIC)

1 A

1
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17. Construction Damage
(See also “18. Severed/Damaged Roots” 
on page 48)

Trees can be severely marred or even 
killed by certain construction prac-
tices, some of which are unavoidable. 
Once an area is disturbed, look for the 
following problems: 

• Poor grading around trunks: If tree 
roots have been exposed, a 2- to 
4-inch layer of fertile loam may 
be applied over them. If more 
than 4 inches of soil have been 
piled around the base, attempt to 
reduce it by using gravel or tree 
wells, if necessary [photo 17B]. 
Otherwise, the tree may die from 
lack of oxygen to the roots.

• Compaction by heavy equip-
ment: Soil immediately around 
trees may be seriously com-
pacted as trucks and equipment 
pass by. There are no mechani-
cal corrections for this problem.

• Damage to bark and limbs: 
Broken tree limbs should be cut 
at the branch “collar” on the 
trunk [photo 17A]. If bark has 
been scraped, carefully remove 
ragged edges with a sharp knife.

• Root damage from trenching: 
Any excavating may damage 
roots of nearby trees [photo 
17C]. If this cannot be avoided, 
thin out the tree to reduce 
water demands. 

Backhoe damage to a tree limb (HGIC)

Construction damage to a shade tree (HGIC)

1 A

1

Construction damage to a shade tree (HGIC)

1

Management Strategies
Being aware of construction situations before they occur can help keep tree damage to a mini-
mum. The best solution is prevention. Do not allow construction traffic or any activity (including 
parking) within the drip line of trees. Mulch the root area to help prevent soil compaction.

Site a new home or building carefully. Make use of existing trees and avoid excessive grading. 
Protect desirable trees by clearly marking them and using fencing. Consult a landscape profes-
sional to review your plans and assess your property before any clearing begins.

Regardless of the type of construction damage incurred, most trees will benefit from added irriga-
tion to help roots regenerate. Fertilizing is not effective at this point. Continue irrigation until the 
tree recovers or it is evident the tree has lost vigor and requires removal.
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18. Severed/Damaged 
Roots
Tree and shrub decline may result from 
severed or damaged roots. Some buds 
and twigs may immediately die, weak-
ening the tree. The tree may begin to 
show decline symptoms such as lack 
of vigor and reduced growth. Other 
symptoms can include wilt, scorch, 
and early fall color. In addition, trees 
and shrubs with severed roots may 
lean or show symptoms on the side 
of the plant with root damage. These 
symptoms usually progress over a 
number of years. Trees and shrubs may 
survive and recover from damage that 
does not exceed one-quarter of the 
total root zone.

Roots may be severed during nearby 
grading and construction, especially 
during excavation for streets, side-
walks, footings, foundations, and walls 
[photos 18A and 18B]. Trenching for 
utilities may also sever tree roots. 

Management Strategies
Coordinate and consolidate utility 
trench locations. It is advisable to 
tunnel under tree roots larger than 2 
inches in diameter. Other strategies 
include using discontinuous footings 
for walls and structures, using paving 
materials that require a minimum 
amount of excavation, and locating 
structures away from mature trees. 
Avoid stripping or tilling topsoil around 
trees. When clearing land, cut woody 
vegetation to ground level rather than 
pulling out large root systems, which 
may damage nearby tree roots.

Provide adequate water during peri-
ods of drought. Prune out any dead 
branches. If more than one-quarter of 
the tree root system is affected, have 
a certified arborist inspect the tree 
to determine any safety issues, and 
remove the tree if necessary.

Roots severed as a result of construction damage 
(HGIC)

18A

Severed roots from excavation for a sidewalk (HGIC)

18
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19. Change in Grade
Adding or removing soil over tree roots 
can seriously damage them and jeop-
ardize the health of the tree. Increasing 
the soil depth over tree roots changes 
the oxygen exchange between the 
roots and the soil surface [photos 19A 
and 19B]. This causes dieback of tree 
roots and branches. Additional soil 
may also affect the permeability of 
water (infiltration rate) to the root sys-
tem. Clay soils cause the most injury 
because their fine texture blocks the 
movement of air and water. Decreased 
oxygen levels are a common problem 
with clay soil additions of more than an 
inch. Up to several inches of gravely or 
sandy soils may cause fewer problems, 
since water and oxygen permeate 
them more readily. 

However, the addition of fill over 
existing soil can lead to a problem 
called lithologic discontinuity, where 
soil layers of differing textures occur. 
This condition will cause drainage, 
temperature, and air exchange differ-
ences that may cause root problems 
in the existing soils. Slower warming 
of the soil the next spring, along with 
low oxygen levels, may cause drought 
damage by midsummer. Diseases 
such as crown rot may develop if the 
trunks of certain tree species remain 
moist due to increased soil moisture 
retention. 

Lowering the grade around trees may 
be as disastrous as raising the grade. 
Most tree roots occur within the top 
3 feet of the surface, and most of 
the feeder roots are within the top 6 
inches. Lowering the grade around 
trees will lead to root loss due to 
removal of the small feeder roots that 
are present in the upper layers of soil 
[photo 19C]. Soil removal will also 
expose the remaining feeder roots 
to higher or lower temperatures that 
may lead to root death. Severed and 

Grade change around trunk as a result of construc-
tion (HGIC)

Deep fill around trees resulting in  grade change 
(Bosmans)

Grade change around trunk showing 
no natural flare and rooting in mulch/
soil (HGIC)

1 A

1

1

(continued)
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weakened roots will not be able to 
perform functions such as anchorage, 
water transport, or nutrient absorption 
[photo 19D]. 

Trees sensitive to grade changes include 
maple, beech, birch, dogwood, oak, 
and tulip tree. Trees less sensitive to 
grade changes are elm, poplar, willow, 
plane tree, and locust.

20. Embedded Wires, 
Collars
Tree trunks may become deformed 
or girdled when hose, straps, wires, 
ropes, or wire basket collars are not 
removed [photo 20A]. The most com-
mon staking method for trees consists 
of two wooden stakes supporting the 
tree with hose and wire around the 
trunk. The stakes, hose, wires, and 
straps should be removed after the 
first year. Hose and wire or synthetic 
ropes left on the tree can interfere with 
proper growth. As the trunk grows, the 
wires can cut into it, restricting or cut-
ting off sap flow. As the trunk caliper 
increases, the trunk can grow around 
the wires, causing them to become 
embedded in the trunk [photo 20B]. 
The tree may also have increased trunk 
diameter above the wires and be more 
prone to breakage.

Management Strategies
If partially embedded wires are noticed, 
remove them as soon as possible. If 
the trunk completely encases the wire, 
removing it may cause more damage. 
Trim excess wire, remove stakes, and 
monitor the tree, realizing that it will 
be prone to breakage at the site of the 
embedded wire.

Removal of soil resulting in lowering of grade around 
trees and loss of surface roots (HGIC)

1

Embedded collar in tree trunk (HGIC)

Embedded wire in tree trunk (HGIC)

A
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21. Failure to Flower
There are several reasons why a tree may 
not produce flowers. Factors include 
maturity, environmental stresses, ex-
cessive lush growth, improper pruning, 
lack of pollinators, winterkill, and 
pesticides:

• Most flowering trees must be 
a certain age before they will 
reproduce.

• Drought, low light, excess 
water, and winterkill of flower 
buds [photo 21A] may prevent 
flowering.

• An excess of nitrogen fertilizer, 
promotes vegetative growth and 
fewer flowers.

• Removal of flower buds during 
pruning of spring flowering of 
trees and shrubs. [photo 21B]. 
Excessive pruning, can result in 
failure to flower. 

• Improper pesticide application 
can damage or kill flower buds.

22. Damage to Flowers
Factors that can cause blasted, dam-
aged, or dropped blossoms include 
environmental stresses and pesticides. 
Environmental stresses that may damage 
flowers are drought and frost or freeze 
damage to flower buds or blossoms 
[photos 22A and 22B]. Late-winter sun 
can prematurely stimulate the opening 
of flowers, predisposing them to frost 
or freeze damage. Late frosts or freez-
ing temperatures in the spring damage 
opened flowers. Cold-damaged flowers 
initially appear water-soaked and even-
tually turn brown and die.

Applications of certain pesticides at 
improper temperatures (too high or 
too low) can damage flowers. Always 
follow label directions for proper tim-
ing and rates.

Heat-damaged buds on rhododendron; will not open 
(HGIC)

Improper pruning of azalea removed flower buds 
(HGIC)

1A

1

Frost-damaged magnolia flowers (HGIC)

Flowers on azalea damaged by excessive heat 
(HGIC) 

A
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23. Bulging at Graft 
Union and Graft Failure
A slight bulging, swelling, or “crook” 
in a tree trunk, 2–3 inches above the 
soil line, is the result of normal healing 
at a graft union [photo 23A]. Grafting 
is a method of propagation that joins 
a scion (upper portion) and rootstock 
(lower portion) of two similar species 
of plants. The site where the scion 
and rootstock meet is called the graft 
union. Swelling occurs as callus tissue 
is formed and new vascular cambium 
tissue develops in the callus bridge 
area. The graft union should remain 
above the soil line to prevent the scion 
from developing roots, thus losing the 
influence of the rootstock.

Graft incompatibility, improper tech-
nique, or environmental conditions 
may cause graft failure [photo 23B]. 
Graft incompatibility is not clearly 
understood but may be the result of 
genetic differences between the grafted 
parts. Disease-causing organisms such 
as viruses or phytoplasmas are other 
possible causes of incompatibility. 

The most pronounced symptom of 
graft failure is a smooth, clean break-
ing off of a tree at the graft union. This 
may occur soon, or many years after 
the graft is made. Other symptoms 
include general poor health of the 
tree or shoot dieback, cracks, or sap 
oozing from the graft. Foliage may 
yellow in late summer, followed by 
early leaf drop. There is often a distinct 
difference in the growth rate between 
scion and rootstock. Overgrowth may 
occur above, or below the graft union 
and results in a visible difference 
in the trunk diameters. Suckers can 
develop from the rootstock. While it is 
possible for trees to survive with these 
symptoms, a combination of many 
symptoms may result in premature 
death of the tree. Weakened trees may 
have to be removed.

Normal bulging at the graft union (HGIC)

3A

Failure of graft union (Heflebower)

3
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24. Girdling Roots
Girdling roots grow in a circular or 
spiral pattern around the base of 
the trunk [photos 24A and 24B]. If 
left unchecked, they eventually cut 
off the sap flow from the stems and 
leaves. They may form in root-bound, 
container-grown plants; begin when 
a tree is transplanted; or develop as a 
tree grows. Poor planting techniques, 
deep mulch, or compacted soil seem 
to encourage the development of 
girdling roots. 

As girdling roots enlarge in diameter, 
they can slow and eventually cut off 
the flow of sap in the trunk. Carbo-
hydrates produced by leaves through 
photosynthesis are thus unable to 
move through the phloem to the roots. 
Weakened roots are unable to provide 
adequate water and nutrients to the 
leaves. Trees with girdling roots tend to 
decline over a five- to ten-year period. 

Norway, red, and sugar maples; 
‘Greenspire’ lindens; American beech; 
pines; oaks; poplars; and elms most 
often develop girdling roots.

Girdling root (Clement)

A

Girdling root at base of tree (HGIC)

Symptoms associated with girdling roots are caused by a weakened root system and lack of 
water and nutrient transport. The crown of the tree may be thin with stunted growth. Leaves 
may become lighter green, scorched, and show early fall color and early leaf drop. Twig or 
large-branch dieback can occur. When one side of the trunk is straight with no natural flare, 
digging may reveal a girdling root below the soil surface. Trees with severe girdling roots 
may lean or completely break off. The tree may be more susceptible to insects, disease, and 
environmental stress.

Management Strategies
Treatment of girdling roots begins with prevention. When planting, loosen and straighten 
circling roots. If pot-bound, slice the root ball from top to bottom in three to four places. Be 
sure the planting hole is wide, allowing ample room for the root system. Do not smooth or 
compact the sides of the planting hole, which may deflect roots and lead to girdling. The 
sides of the planting hole should be loose and roughened to allow root penetration into 
surrounding soil. Be sure plants are planted at the proper depth and mulched lightly.

Inspect properly planted trees regularly to detect girdling roots while they are small. Small 
girdling roots can be removed with a sharp chisel and mallet. Remove several inches of the 
root where it contacts the tree trunk to ensure the root does not reconnect. Any treatment of 
cut roots is unnecessary. If a large girdling root has grafted with the tree trunk, it is advisable 
to allow it to remain undisturbed. Seriously weakened or declining trees may need to be 
removed.
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25. Surface Roots
Tree roots growing at or slightly above 
the soil surface are called surface roots 
[photos 25A–25C]. Surface roots can 
make it difficult to mow the lawn or 
grow grass and may sometimes cause 
lifting of nearby sidewalks and pave-
ment. When older established trees 
and grass compete for moisture and 
nutrients, the tree roots usually win. 
Grass growing over or near surface 
roots may become thin and paler green 
than the surrounding lawn. Many tree 
species have a shallow root system 
and are prone to surface roots, includ-
ing Norway, red, and silver maples; 
birch; sycamore; willow oak; pin oak; 
linden; and black walnut. Any tree 
can develop surface roots in heavy, 
compacted soil; areas with underlying 
rock; wet soils; or eroded areas.

Very dense surface roots under a shade tree (HGIC)

Surface roots extending out into a lawn (HGIC)

Surface roots under a shade tree (HGIC)

A
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26. Decline
A tree that is in decline lacks vigor, has 
reduced growth, and shows other stress 
symptoms [photos 26A and 26B]. 
Specific symptoms are small leaf size, 
wilt, leaf scorch, early fall color, early 
leaf drop, and/or dieback. Still other 
symptoms include abnormally large 
crops of seeds, fruit, or nuts; suckers 
or water sprouts; or mushrooms. These 
symptoms usually progress over a 
number of years.

In many cases, it is difficult to pinpoint 
the cause of decline. Decline may 
be triggered by a single factor, which 
weakens the tree and makes it more 
susceptible to environmental stress, 
or it may be caused by a combination 
of factors. Sudden dieback of buds 
and twigs (a shock response) followed 
by other decline symptoms usually 
indicates that the decline is caused 
by a single factor, such as severed 
roots or defoliation by insects. A tree 
that shows reduced growth and foliar 
symptoms prior to branch death is 
usually in decline as a result of chronic 
or long-term stress factors; these may 
include compacted soil, drought, 
girdling roots, salt damage, or chronic 
insect or disease damage.

Management Strategies
Management strategies for trees in 
decline depend on the extent of the 
decline. If stress symptoms are noticed 
early, careful maintenance techniques—
such as watering, mulching, fertilizing, 
or pruning as needed—may improve 
tree vigor. Chronic stress-causing fac-
tors should be treated individually. 

A tree in serious decline rarely regains 
its ornamental value or vigor. Remove 
trees with severe dieback, and 
replace them with trees better suited 
to the site. Trees in urban situations 
frequently do not live as long as trees 
in natural situations.

Large oak in decline due to multiple 
stress problems (HGIC)

Declining oak; crown is thin from stress (HGIC)

A
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27. Compacted Soil
Soil compaction may be the result of 
foot traffic, heavy equipment, or any 
activity that applies pressure to the soil 
[photo 27A]. Compacted soil can lead 
to tree decline. A tree that is in decline 
lacks vigor, has reduced growth, and 
shows other stress symptoms such as 
wilt, scorch, early fall color, and/or 
dieback. These symptoms usually 
progress over a number of years. 

Tree roots grow in the pore space 
between soil particles. In compacted 
soils, overall pore space in the soil 
is reduced, resulting in decreased 
oxygen and moisture in the soil. Fine 
roots have difficulty penetrating the 
compacted soil. Poor root growth 
reduces the plant’s ability to take up 
nutrients and water, results in less vig-
orous growth, and makes the tree less 
resistant to environmental stress.

Management Strategies
Correction of soil compaction is diffi-
cult. Cultivating the soil to incorporate 
organic matter is not recommended 
in areas with existing trees. Vertical 
mulching is the best method of aerat-
ing soils adjacent to tree roots. The 
addition of finely ground pine bark, 
compost, or peat moss will increase 
pore space in the soil and allow greater 
root growth in the area.

Prevention is the best way to avoid 
compacted soil. Keep foot traffic 
around the tree to a minimum using 
defined pathways to direct traffic. 
Fence off areas around trees during 
construction projects to keep heavy 
equipment away. If the use of heavy 
equipment near trees is unavoidable, 
use double overlapping plywood 
sheets to protect the soil surface. A 3-
inch layer of organic mulch may also 
help prevent soil compaction.

Soil compaction around trees on the  National Mall 
in Washington, DC (Sherald) 

A
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28. Excessive Mulch/
Sour Mulch
Mulch in general is beneficial to plant 
growth. However, if the wrong kind or 
too much is used, it may be detrimental 
to plants. Keep organic and synthetic 
mulches several inches away from the 
trunk or main stem to prevent exces-
sive moisture and the possibility of 
crown rot diseases. Organic mulches 
should not exceed 3 inches in depth 
[photos 28A–28C]. Although organic 
mulches break down over time, they 
should be replaced only as needed to 
maintain their original depth. 

Excessive mulching may encourage 
certain plant species to establish roots 
in the mulch layer rather than the soil 
underneath. Over time, this can lead 
to root death due to desiccation during 
dry weather when the mulch dries out 
more quickly than the soil. Irrigation 
of mulched plants should be carefully 
monitored for water percolation through 
the mulch layer into the soil. Insufficient 
watering may wet only the mulch layer 
while the soil remains dry. 

Occasionally, the leaves of shrubs, 
annuals, or perennials may become 
bleached, scorched, or chlorotic after 
a fresh application of wood mulch

Small tree with very excessive mulch piled around 
it (HGIC) 

Small tree surrounded by exces-sive mulch (HGIC)

8A

8

Trees with excess mulch in landscape (HGIC)

8

products. This problem is caused by “wood alcohol syndrome,” also called “sour mulch.” 
Problems with wood mulch can occur when it is stored in very large piles (taller than 6–8 
feet in height) for long periods of time. This is usually a problem with bulk mulch but can 
also occur in bagged mulch that remains wet for long periods of time. The wood mulch 
undergoes anaerobic fermentation, a process where organisms convert organic matter into 
compounds such as ethanol and methanol. These volatile compounds accumulate and are 
released as gases that are toxic to plants. The leaves on lower branches of woody plants may 
drop, but most woody plants recover from damage.

Management Strategies
Problems with wood mulch can be easily avoided. When bulk mulch is delivered, smell 
it before placing it around plants. Mulch that has developed wood alcohol syndrome will 
have a very strong alcohol-like odor as opposed to the pleasant mild smell of properly 
stored mulch. If you have any doubts about your mulch, aerate the pile and allow it to dry 
out before using it. If sour mulch has already been applied, water it thoroughly to leach any 
compounds that have not yet evaporated. 
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29. Poor Plant Care
There are several factors to consider 
when a plant does not grow at the 
expected rate: It may not be fully 
established, it may not have received 
proper care, or it may be poorly 
adapted to the site [photos 29A–29C]. 
A field-grown tree can lose up to 90% 
of its root system in the transplant-
ing process. A transplanted tree is 
considered established when it has 
recovered the root-to-shoot ratio it 
had before transplanting. Until a tree 
or shrub is fully established, its growth 
rate is slower than normal. A large tree 
requires a longer establishment period 
than a small tree, generally one year 
for each inch of trunk diameter.

After planting and during the estab-
lishment period, a transplanted tree 
needs extra care. Regular watering 
is important to promote growth and 
to compensate for the reduced root 
system. Improper watering (too much 
or too little) during the establishment 
period is the primary cause of poor 
plant growth. Proper fertilization, 
mulching, weed control, and pruning 
techniques also contribute to good 
plant establishment. 

Trees may exhibit poor growth when 
they are not well adapted to a site. 
When selecting plants for a site, con-
sider existing conditions such as soil 
texture, soil drainage, pH, exposure 
to air pollution, temperature and wind 
extremes, and proximity to sidewalks, 
roads, and buildings. Choose trees that 
are able to tolerate existing conditions. 
It is difficult to change existing envi-
ronmental conditions, but a tree may 
resume normal growth if specific site 
problems are identified and corrected.

Trees planted too deeply (HGIC)

Young maple nearly dead from 
lack of proper care (HGIC)

A

Dead young tree caused by lack 
of follow-up care (HGIC)



CHAPTER 3: Abiotic Problems

59

30. Poor-Quality Plant 
Material
When a plant does not grow at the 
expected rate, poor-quality plant mate-
rial may be the reason. Plants that are 
weak or damaged when planted may 
never overcome initial problems and 
will fail to thrive [photo 30A]. Always 
choose top-quality plant material.

Inspect the roots, trunk, and structure 
of a plant before purchasing it. If the 
plant is growing in a container, pull it 
out and inspect the roots. They should 
be white or light tan, succulent, and 
should not circle more than halfway 
around the container. Plants that are 
pot-bound with circling roots may 
later develop girdling roots [photo 
30B]. Roots that are dark brown or 
black may have been damaged, dried 
out, or rotted and may not have the 
ability to generate sufficient new roots 
when planted [photo 30C].

Avoid trees with cankers, injuries, 
cracks in the trunk, flush cuts, or branch 
stubs. When inspecting the trunk, be 
sure the natural trunk flare is visible at 
soil level. No flare indicates the tree is 
planted too deeply in the root ball or 
container. Balled and burlapped plants 
[photo 30D] should not be loose in the 
root ball. When handling plant mate-
rial, pick the plant up by the root ball, 
not the trunk. Handling the plant by the 
trunk can tear roots, causing the root 
ball to become loose. 

Branch spacing is important to the 
structure of a tree. Check the spacing of 
any tree branches over 6 feet, as these 
will be permanent branches. Permanent 
branches should be approximately 12 
inches apart. Spacing of lower branches 
is not critical because they are usually 
removed as the plant grows. Overall 
vigor of the plant can be determined by 
observing the amount of annual growth 
as well as the size and appearance of 
the leaves. 

Poor-quality azalea plant that received little or no 
care (HGIC)

Root-bound plant out of container (HGIC)

Plant removed from pot to show damaged root 
system (HGIC)

3 A

3

3

Exposed root ball; poor-quality tree planted 
improperly (HGIC)

3
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Fungal Diseases 

Fungal pathogens can cause many types of symptomatic dam-
age to woody plants, including:

• Wilting: This condition is caused by blockage of the 
vascular tissue and inhibition of water transport within 
the plant. It is often evidenced by dark streaks just 
under the bark of infected stem tissue.

• Cankers: These stem or branch lesions cause a sunk-
en, dark discoloration on infected stems or branches. 
Such areas can bleed or enlarge to girdle infected 
stems.

• Foliar leaf spots and blights: Under wet, rainy condi-
tions, affected leaves quickly turn brown and, with 
extensive spotting, often fall off. Anthracnose blights 
are examples of foliar pathogens that often produce 
severe symptoms. Tiny dark specks represent fungal 
reproductive structures; they may be visible within 
leaf spots.
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• Root rots: Affected roots will often look black and 
turn soft. They may break easily or have bark that 
sloughs off readily.

• Powdery mildews: In the presence of these patho-
gens, foliage appears to be coated with a white 
powdery material.

• Downy mildews: These pathogens cause spotting on 
the upper surfaces of foliage but may appear as a 
dark grayish purple growth on lower leaf surfaces.

• Rusts: Rusts appear as orange or brown dusty coat-
ings on leaves.

Bacterial Diseases 

These diseases typically cause rapid dieback and leaf 
scorching symptoms on woody plants:

• Fire blight: This disease causes a rapid dieback of 
branches with blackening or browning, along with a 
characteristic “crook” near branch tips.

• Scorch: Scorch causes a marginal necrosis that may 
be bordered with a lighter-colored halo.

• Blights: Such diseases cause a rapid dieback and 
blackening of new shoots, especially on holly and 
lilac.

• Wetwood: This condition causes a wood decay that 
often leads to an oozing from a fissure on the trunk.

Viral Diseases

Viruses can be very difficult to diagnose, since they can 
mimic other problems such as nutrition deficiencies and 
other abiotic problems.
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1. Root Rots
Excessive water can cause root rot. 
The plant wilts because it is oxygen-
starved, and the tissues die. The roots 
therefore cannot take up moisture. As 
a rule, plants can withstand moderate 
drought more easily than excessive 
moisture. For this reason, it is impor-
tant to water thoroughly yet allow 
the soil to become fairly dry between 
waterings. 

Root rots can be caused by various 
fungi such as Phytophthora, Armillaria, 
Ganoderma, Rhizoctonia, Fusarium, 
Fomes, Inonotus, and Laetiporus spp. 
Symptoms include poor growth [photo 
1A], loss of healthy foliage color 
(leaves eventually turn light yellow), 
upward turning and inward rolling of 
leaf margins [photo 1B], dark brown 
discolored wood at the base of the 
stem, and loosening and separation of 
dead lower bark [photo 1C]. Infected 
trees often have extensive dieback of 
the canopy. Other symptoms include 
slowed growth, smaller-than-normal 
leaves, excessive seed set, premature 
autumn color, and winter twig die-
back. As a result of the fungal infec-
tion, the root system is reduced and 
discolored. 

Trees with root rots or in a state of 
severe decline are potential hazards 
that could cause property damage or 
bodily injury if they were to topple 
over—for example, in a windstorm. 
Trees suspected of suffering from root 
rots or showing decline symptoms 
should be inspected by a certified 
arborist. 

Management Strategies
Many fungi can be found on dead 
and dying trees [photo 1D]. There 
are no cures once the tree is infected, 
and the fungi cannot be eliminated 
from the surrounding soil once the 
tree is removed. Avoid damage from 

Phytophthora root rot 
symptoms on half-dead 
rhododendron (Mulrooney)

1A

Phytophthora shoot blight on 
rhododendron (Mulrooney)

1

Phytophthora root rot; 
shows crown and root 
tissue exposed (Mulrooney)

1
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improper pruning, lawn mowers, 
string trimmers, and excavation within 
the root zone. Avoid planting trees in 
poorly drained, compacted soils or in 
low areas where water collects. Also 
avoid placing trees near downspouts. 
Construction of raised beds or grade 
changes may be needed to ensure 
proper drainage. Root diseases on 
older established plants can result from 
changes in water drainage patterns. 

2. Wilt Diseases (Verticil-
lium Wilt, Mimosa Wilt)
Wilting symptoms of shade trees 
and shrubs can occur for a variety 
of reasons, including winter injury, 
canker diseases, transplanting and 
establishment problems, drought, and 
salt damage. 

Verticillium wilt is a common disease 
occurring on maples [photo 2A]. It 
is caused by species of the common 
soil fungus Verticillium. Other com-
monly grown trees and shrubs that are 
susceptible to Verticillium wilt include 
ash, azalea, barberry, black locust, 
boxwood, cherry and other stone fruits, 
daphne, elm, golden rain tree, honey-
suckle, horse chestnut, Kentucky coffee 
tree, magnolia, nandina, osmanthus, 
lilac, photinia, privet, redbud, rose, 
sassafras, serviceberry, smoke tree, 
spirea, sumac, tulip tree, viburnum, 
weigella, and yellowwood [photos 
2B and 2C]. Early symptoms usually 
include yellowing or discolored scat-
tered branches in the canopy. These 
symptoms are usually followed by 
wilting and sudden dieback of infected 
limbs, especially during drought or in 
the heat of summer. Eventually the 
entire plant may wilt and die; however, 
established trees can live for years with 
dieback symptoms. Sunken cankers 
with bark splitting may develop on 
infected limbs. A partial list of resistant 

Armillaria root rot on oak; note orange fungi at base 
of tree (Clement)

1

Sugar maple with Verticillium wilt (Ash)

Verticillium wilt on redbud (HGIC)

Ash with Verticillium 
wilt (Ash)

A

Mimosa wilt 
symptoms on whole tree 
(Mulrooney)

(continued)
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trees includes all gymnosperms (pine, 
spruce, fir, etc.), crabapple, beech, 
birch, dogwood, sweet gum, haw-
thorn, hornbeam, hickory, katsura tree, 
linden, honey locust, oak, sycamore, 
walnut, and willow. 

Mimosa wilt is the most common 
cause of death of the mimosa or silk 
tree (Albizia spp.). It is caused by soil 
fungi in the genus Fusarium. Early 
symptoms usually start as described 
above. Wilted and dead leaves may 
remain hanging on diseased twigs and 
branches [photo 2D]. Pink spores may 
also be visible on the bark of infected 
trees. A partial list of resistant trees 
includes A. polyphylla and the cultivars 
‘Charlotte’, ‘Tyron’, and ‘Union’. 

Laboratory culture of these fungi is the 
only positive way to distinguish wilt 
diseases from other fungal problems. 
However, a diagnostic feature of these 
diseases is a dark greenish brown 
streaking of the sapwood under the 
bark of infected branches or twigs 
[photos 2E and 2F]. This symptom can 
best be seen by cutting into the bark at 
the base of freshly wilting branches in 
the summer [photo 2G].

Management Strategies
Since these wilt fungi can live for many 
years in the soil, replanting susceptible 
plants in the same soil is not an option. 
Prompt pruning of symptomatic limbs 
well below the last visible leaf symp-
toms can slow down disease spread. 
The most effective controls are to use 
resistant tree species and cultivars. 
Adopt cultural practices that promote 
plant vigor, such as watering during 
drought, pruning out all wilted or dead 
branches, applying proper fertiliza-
tion, and using mulches to conserve 
soil moisture. 

Close-up of Verticillium wilt (HGIC)

Verticillium wilt on yel-
lowwood; a diagnostic 
feature of wilt diseases 
is a dark greenish 
brown streaking of the 
sapwood under the bark 
(Mulrooney)

E

Discoloration of wood 
due to mimosa wilt 
(Mulrooney)



CHAPTER 4: Diseases

65

3. Dutch Elm Disease
Dutch elm disease is a serious lethal 
disease caused by the fungus Ophios-
toma ulmi. It infects a large number 
of elm species including American 
(Ulmus americana), winged (U. alata),
slippery (U. rubra), rock (U. thomasii),
and September (U. serotina). Symp-
toms typically appear in May as wilted 
branches that show yellow then brown 
leaves [photo 3A]. Dried leaves may 
remain attached to the branches or may 
fall, leaving bare twigs. As symptoms 
progress, entire limbs may show wilt 
symptoms, and once infection reaches 
the trunk, the entire tree may wilt. In 
older trees, wilt symptoms may prog-
ress throughout the canopy for several 
years before death occurs [photo 3B]. 
Infected twigs and branches typically 
show vascular streaking (discoloration) 
under the bark [photo 3C]. 

The fungal pathogen enters through 
feeding wounds made by the native 
elm bark beetle and the more preva-
lent, smaller European elm bark beetle 
[photo 3D] (see page 107 for more 
information). Beetles breed beneath 
the bark of dying or recently dead elms. 
Infected or stressed trees actually emit 
an odor that attracts beetles to them 
for breeding and egg laying. Female 
beetles also emit attractants that lure 
additional beetles to declining trees. 
Up to three generations of beetles 
occur a year, with the first emergence 
starting in April from overwintering 
larvae. Beetles that emerge from 
infected trees are typically covered 
with fungal spores that grow in the 
pupal chambers. Beetles fly from tree 
to tree, carrying the spores that spread 
the disease.

Management Strategies
The chief strategy for control of Dutch 
elm disease is thorough, early removal 
of newly infected branches to inter-
rupt the spread by elm bark beetles. 

Dutch elm disease leaf symptoms (Sherald)

Tree dying from Dutch elm disease (Sherald)

Streaking in wood 
caused by Dutch elm 
disease (Sherald)

3A

3

3

(continued)
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Ideally, removal should occur within 
two to three weeks after symptoms 
appear during the growing season. 
Diseased wood should be chipped 
off and removed from the site or, at 
a minimum, debarked. Pruning cuts 
should be made at a branch fork at 
least 10 feet below visible streaking 
in the sapwood. Pruning will be most 
effective if less than 5% of the crown 
is affected. High-value trees may be 
injected with systemic fungicides by 
a licensed applicator. This is expensive 
and usually needs to be repeated for 
one to three seasons. If injections will 
be used, prune after the injections are 
complete.

Consider replanting with resistant 
cultivars of American elm such as ‘Jef-
ferson’, ‘New Harmony’, ‘Princeton’, 
and ‘Valley Forge’.

European elm bark beetle damage, galleries (Brown)

3
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4. Oak Wilt
Oak wilt is a very serious disease 
throughout the Midwest and eastern 
and southeastern United States. It is 
caused by the fungus Ceratocystis 
fagacearum. Species affected include 
more than 20 oak (Quercus) species. 
All red oaks in the eastern United States 
are considered susceptible. Some 
examples in the red oak group include 
scarlet oak (Q. coccinea), northern pin 
oak (Q. ellipsoidalis), northern red oak 
(Q. rubra), and black oak (Q. velutina).
Examples in the white oak group include 
white oak (Q. alba), bur oak (Q. mac-
rocarpa), overcup oak (Q. lyrata), and 
post oak (Q. stellata). A third group, the 
live oak group, includes southern live 
oak (Q. virginiana) and Texas live oak 
(Q. fusiformis). 

The first symptoms begin with wilting 
followed by discolored leaves [photo 
4A]. Often the leaf margins will show 
browning or necrosis, and this is fol-
lowed by leaf drop. Some green leaves 
may also fall. Sometimes chlorosis or 
yellowing develops along the veins. Live 
oaks may develop brown leaf midribs 
and keep some of their leaves attached. 
Brown streaking will develop in the 
sapwood under the bark of infected 
twigs and branches [photo 4B]. The 
next season after a diseased tree defoli-
ates, the fungus forms mats of mycelium 
under the bark. These mats, often called 
pressure pads, can cause the bark to 
split and attract insect vectors. Many 
bark beetle species can spread the 
disease long distances after visiting dis-
eased trees. Local spread of the disease 
is primarily through passage of spores 
through the vascular systems of infected 
trees to healthy ones via root grafts.

Oak wilt symptoms on leaves of red oak (Minnesota 
Department of National Resources Archive)

A

Oak wilt vascular symptoms (Fred Baker, Utah State 
University, www.for-estryimages.org)

Management Strategies
Current research is focusing on systemic fungicides for treating infected trees. However, 
check with a certified arborist for the most current information. Early detection and prompt 
removal of dead and dying trees and disruption of root grafts can limit the spread of oak wilt. 
Cutting roots by trenching creates a barrier between infected and healthy trees. 

Oak wilt symptoms on red oak trees with close up of 
early symptoms on leaves (O’Brien)
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5. Anthracnose Leaf 
Diseases
(See also “6. Dogwood Anthracnose” 
on page 70)

These diseases are characterized by 
lesions that are usually found along 
leaf veins [photos 5A–5D]. In severe 
cases, lesions may run together and 
kill the entire leaf. Young leaves may 
become distorted as healthy tissue 
continues to grow around dead areas. 
Under optimum disease conditions, 
the entire tree may be defoliated in the 
spring or early summer. Infection may 
proceed from the leaf blade, down the 
petiole (leaf stem), and into the small 
twigs at the tips of the tree branches. 
The pathogen may overwinter in the 
twigs until the infection cycle starts 
over the next spring. Common exam-
ples are oak anthracnose [photo 5A], 
ash anthracnose, hickory anthracnose, 
walnut anthracnose, and sycamore 
anthracnose [photos 5B and 5C]. 
Table 5A lists tree species commonly 
afflicted with anthracnose and the cor-
responding causal fungi. 

Management Strategies 
In most cases, an anthracnose disease 
on mature trees is not a major problem 
that threatens the health of the tree. The 
best management practices involve 
pruning and removing dead twigs dur-
ing the winter or dry summer months. 
Mature trees can be thinned for better 
air circulation throughout the canopy. 
Rake and remove infected fallen leaves 
in the fall, and plant resistant varieties 
when available. 

It is generally not economical to spray 
large mature shade trees for anthrac-
nose diseases, nor is spraying effective 
once disease symptoms are noticeable. 
Young trees or newly planted trees 
may need fungicide sprays to prevent 
excessive leaf loss until they become 
established in the landscape.

Oak anthracnose (HGIC)

A

Sycamore anthracnose canker (HGIC)

Sycamore anthracnose on leaf (HGIC)

Anthracnose on sweet gum (Mulrooney)
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Table 5A. Anthracnose leaf diseases 

Source: Portions of this table courtesy of Nancy F. Gregory, Plant Diagnostician, University 
of Delaware (Plant Diagnostic Clinic).

Tree Causal Fungi

Common name 
Latin name

Sexual (Perfect) Stage or 
Teleomorph

Asexual (Imperfect) Stage or 
Anamorph

Ash
Fraxinus spp.

Gnomoniella fraxini Discula fraxinea

Birch
Betula spp.

——
Gnomonia intermedia

Cryptocline betularum
Discula betulae

Camellia
Camellia spp.

Glomerella cingulata Colletotrichum gloeosporioides

Elm
Ulmus spp.

Stegophora ulmea ——

Filbert
Corylus spp.

—— Monostichella coryli

Flowering, Pacific 
Dogwood
Cornus florida, C nuttallii

—— Discula destructiva

Hickory
Carya spp.

Gnomonia caryae Asteroma caryae

Hornbeam
Carpinus spp.

Apiosporopsis carpinea
——

——
Monostichella robergei

Maple
Acer spp.

Aureobasidium apocryptum
——
——
Glomerella cingulata

——
Discula campestris
D. umbrinella
Colletotrichum gloeosporioides

Oak
Quercus spp.

Apiognomonia errabunda Discula quercina

Pecan
Carya illinoinensis

Gnomonia nerviseda
G. pecanae

Leptothyrium nervisedum
——

Redbud
Cercis canadensis

Mycosphaerella cercidicola Cercospora cercidicola

Sweet Gum
Liquidambar spp.

—— Gloeosporium nervisequum

Sycamore
Platanus spp.

Apiognomonia veneta Discula platani

Walnut
Juglans spp.

Gnomonia leptostyla Marssonina juglandis
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6. Dogwood 
Anthracnose
Dogwood anthracnose, caused by the 
fungus Discula destructiva, is the most 
serious disease of dogwoods in land-
scapes and forests. The fungus causes 
dieback or even death of infected 
trees. Drought stress is a predisposing 
factor for the disease. 

Early symptoms begin in mid to late 
May as leaf spots with tan or purple 
borders [photo 6A]. In wet weather, 
these spots can rapidly enlarge and 
kill the entire leaf. Blighted, drooping 
leaves will remain hanging on the 
branches in wet weather. The disease 
will then spread from the infected 
leaves into the twigs and branches and 
cause dieback of the limbs. If the die-
back reaches the main trunk, the entire 
tree can be girdled and killed. 

To distinguish this disease from other 
leaf spots (such as Elsinoe leaf spot), 
examine the undersides of leaves for 
numerous small tan to brown dots, 
about the size of a printed period, scat-
tered within the blighted tissue [photo 
6B]. These dots are actually fungal 
fruiting bodies and the source of spores 
that can be washed by rain or dew and 
spread by insects to healthy leaves 
and neighboring trees. Under severe 
disease conditions, the flower bracts 
can also become spotted [photos 6C 
and 6D]. Water sprouts and suckers 
are very susceptible to infection.

Management Strategies
Both cultural and chemical control 
strategies are necessary. To adequately 
manage dogwood anthracnose, 
prune out all dead or dying twigs 
and limbs during dry weather. Also 
remove all water sprouts or suckers 
on trunks and branches. In the fall, 
rake up and remove leaves. Remove 
any dead leaves that are still attached 
to branches. Avoid overapplication 

Discula anthracnose spots on dogwood leaves 
(HGIC)

Discula anthracnose on the underside of a dogwood 
leaf (HGIC)

A
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of fertilizer, as it results in succulent 
new growth with greater susceptibility 
to disease. Avoid digging native trees 
from the woods and transplanting 
them into landscapes. This practice can 
introduce the disease into a neighbor-
hood community that was previously 
disease-free. 

Fungicides can be used on trees 
in landscapes in the spring at bud 
break, followed by additional sprays 
every 10–14 days until leaves are 
fully expanded. Trees should also be 
sprayed once in the fall after the leaves 
have changed color but before leaf 
drop.

The use of disease-resistant plants in 
the landscape is the best way to pre-
vent problems and is a very effective 
IPM (integrated pest management) 
technique for reducing plant damage. 
Often it is easier to replace problem-
prone plants than to treat problems 
that occur repeatedly. The following is 
a short list of some of the alternative 
resistant cultivars to look for when 
choosing plants for your landscape.

• Flowering dogwood (Cornus 
florida) is the most popular small 
flowering tree in the landscape. 
In the future there will be some 
cultivars that are resistant to 
both anthracnose and powdery 
mildew.

Discula anthracnose on dogwood flower bracts 
(HGIC)

Discula anthracnose on dogwood buds (HGIC)

• Among the cultivars of C. florida, ‘Cherokee Brave’ has shown significant resistance 
to powdery mildew. More powdery mildew–resistant cultivars include ‘Kay’s Appala-
chian Mist’, ‘Jean’s Appalachian Snow’, and ‘Karen’s Appalachian Blush’.

• The cultivar ‘Appalachian Spring’ is resistant to Discula anthracnose. Some cultivars 
of C. florida are also resistant to spot anthracnose. These include ‘Cherokee Princess’, 
‘Cherokee Sunset’, and ‘Springtime’. 

• Most C. kousa and C. kousa  C. florida crosses appear to be resistant to both an-
thracnose and powdery mildew. Resistant Kousa dogwoods include ‘Milky Way’ and 
‘Steeple’. Resistant hybrids include ‘Celestial’, ‘Stardust’, and ‘Stellar Pink’. 

• Other resistant dogwood species include pagoda (C. alternifolia), bigleaf (C. macro-
phylla), red osier (C. sericea), Tatarian (C. alba), and Cornelian cherry (C. mas).
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7. Fungal Leaf Spot 
Diseases
(See also “8. Black Spot on Rose” on page 
75 and “9. Apple Scab” on page 76)

Numerous leaf spot diseases occur on 
shade trees and shrubs, but few are 
lethal. Most are favored by cool, wet 
spring weather. A few of the fungal leaf 
spot genera include Botrytis, Guignar-
dia, Marssonina, Phyllosticta, Septoria, 
Mycosphaerella, Entomosporium, Cris-
tulariella, Rhytisma (tar spot), Elsinoe, 
Cercospora, and Coccomyces (shot 
hole). Leaf spots caused by fungi can 
often be distinguished by their fruit-
ing structures and patterns of lesion 
development. Table 7A lists some of 
the diseases that affect woody orna-
mentals. [Photos 7A–7G] illustrate leaf 
spot symptoms.

Most established trees and shrubs 
produce more leaves than they need 
for normal growth, so unless a leaf 
spot disease causes severe leaf defo-
liation, afflicted ornamentals usually 
retain enough leaves to sustain healthy 
growth. When a tree or shrub loses 
most of its leaves, its food reserves 
are depleted, which may cause die-
back, decline, or death. On young or 
newly planted trees, leaf loss is more 
detrimental. 

Leaf spot diseases include leaf blisters 
(such as oak leaf blister), which are 
characterized by raised, wrinkled, or 
puckered areas of the leaf [photo 7B]. 
Initial symptoms may begin as light 
green or yellow areas before blisters 
form. Blisters may eventually fall out, 
leaving holes in the leaf.

A new leaf spot disease of witch 
hazel (Hamamelis spp.) is caused by 
Phyllosticta hamamelidis [photo 7F].
Evaluations at Longwood Gardens in 
Kennett Square, Pennsylvania, and 
other arboreta have identified several 
resistant species and cultivars. The 

Tar spot on maple (Clement)

Taphrina leaf spot on oak; early oak leaf blister 
(Dutky)

Entomosporium leaf spot on 
photinia (Clement)

A

Black spot on rose (HGIC)

(continued page 74)
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Table 7A. Fungal leaf spot diseases

Trees and 
Shrubs Causal Fungi

Common name 
Latin name

Common Disease Name Sexual (Perfect) Stage or 
Teleomorph

Asexual (Imperfect) Stage or 
Anamorph

Ash
Fraxinus spp.

Ash leaf spot Mycosphaerella effigurata
M. fraxinicola
——

——
Phyllosticta viridis
Pseudocercosporella fraxini

Boston Ivy
Parthenocissus spp.

Leaf spot Guignardia bidwellii f.sp. 
parthenocissi

Phyllosticta ampelicida

crab apple
Malus spp.

Apple scab Venturia inaequalis Fusicladium pomi

Dogwood
Cornus spp.

Elsinoë spot anthracnose,
Septoria leaf spot

Elsinoë corni
——

——
Septoria floridae

Hawthorn
Crataegus spp.

Entomosporium (Fabrea, 
or Diplocarpon) leaf spot

Diplocarpon mespili Entomosporium mespili

Horsechestnut
Aesculus spp.

Guignardia blotch Guignardia aesculi Phyllosticta sphaeropsoidea

Maple
Acer spp.

Phyllosticta leaf spot
Tar spots

——
Rhytisma acerinum
R. americanum
R. punctatum

Phyllosticta minima
Melasmia acerina
——
Melasmia punctata

Mountain Ash
Sorbus spp.

Leaf spot ——
——

Phyllosticta sorbi
Phyllosticta globigera

Mountain Laurel
Kalmia spp.

Leaf spot —— Pseudocercospora kalmiae

Oak
Quercus spp.

Tubakia leaf spot,
Oak leaf blister

Dicarpella dryina
Taphrina caerulescens

——
——

Ohio Buckeye
Aesculus spp.

Guignardia blotch Guignardia aesculi Phyllosticta sphaeropsoidea

Photinia
Photinia spp.

Entomosporium leaf blight Diplocarpon mespili Entomosporium mespili

Rose
Rosa spp.

Black spot,
Mycospherella (Cercospora) 
Leaf spot

Diplocarpon rosae
Mycosphaerella rosicola

Marssonina rosae,
Passalora (Cercospora) rosicola

Sweet Gum
Liquidambar spp.

Leaf spot —— Pseudocercospora liquidambaricola

Sycamore
Platanus spp.

Sycamore leaf spot Mycosphaerella stigmina-
platani

Stigmina platani

Walnut
Juglans spp.

Leaf blight Mycosphaerella juglandis Cylindrosporium juglandis

Witch-hazel
Hamamelis spp.

Leaf blight of witch-hazel —— Phyllosticta hamamelidis
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most resistant include H. mollis ‘Princ-
eton Gold’, H. mollis ‘Early Bright’, H. 
vernalis ‘Sandra’, and H. virginiana. 

Management Strategies
In most cases, as mentioned above, 
leaf spots on mature trees are not a 
major threat to the health of the tree. 
The best management practices for 
leaf spot diseases involve pruning and 
removing dead twigs during the winter 
or dry summer months. Mature trees 
can be thinned for better air circula-
tion throughout the canopy. Rake and 
remove infected fallen leaves in the 
fall, and plant resistant varieties when 
available. 

It is generally not economical to spray 
large mature shade trees for leaf spot 
diseases, nor is spraying effective once 
disease symptoms are noticeable. 
Young trees or newly planted trees 
may need fungicide sprays to prevent 
excessive leaf loss until they become 
established in the landscape. Fungi-
cides should be applied as the new 
growth is emerging.

Phyllosticta leaf spot on sycamore (Clement)

E

Phyllosticta leaf spot on witch hazel (HGIC)

Leaf spot (Cryptocline betularum) on 
river birch (Clement)
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8. Black Spot on Rose
Black spot is the most important fungal 
disease of roses worldwide. The initial 
symptoms start as feathery-edged, 
black spots on lower leaves [photo 
8A]. As these spots enlarge, the leaves 
turn yellow and drop off [photo 8B]. 
The disease will continue up the stems 
and may defoliate the entire plant. 
Stem lesions are less obvious but start 
as dark irregular blotches that eventu-
ally become blistered. Stem lesions are 
the most important source of fungal 
spores for initiation of the infection 
cycle next season. 

The disease is caused by the fungal 
pathogen Diplocarpon rosae (imperfect 
stage: Marssonina rosae). Young leaves 
are most susceptible and usually must 
remain moist overnight before infection 
can occur. The disease can be spread 
by rain, dew, irrigation, people, insects, 
and transport of infected plants. The 
fungus cannot live in the soil or last on 
pruning tools for longer than a month. 
Black spot spores can survive in fallen 
leaves and stem lesions over the winter 
and will remain active year-round on 
the plant in mild climates. 

Management Strategies
Sanitation is critical for black spot 
management. Removing fallen leaves 
and pruning infected canes will dra-
matically slow initial spring infections. 
Good air circulation will reduce the 
incidence of black spot by promoting 
rapid drying of leaf surfaces. Restrict 
irrigation during cloudy, humid 
weather. Rose cultivars resistant to 
black spot are increasingly available, 
but resistance can be regionally vari-
able. Labeled fungicide sprays are 
needed every seven to 14 days from 
when leaves first emerge in the spring 
through the fall for adequate control of 
this disease. Systemic fungicides are 
also available as root drenches that 
can last as long as eight weeks.

Black spot symptoms on rose 
(Clement)

8A

Advanced black spot symptoms on 
rose; leaves yellowing (Clement)

8
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9. Apple Scab
Apple scab, caused by the fungus Ven-
turia inaequalis, is a significant fungal 
disease of crabapple and apple trees. 
A similar disease affects pears. Apple 
scab appears on expanding leaves in 
the spring as olive green spots without 
distinct borders. Lesions grow and 
darken to a greenish black and eventu-
ally develop black borders [photo 9A]. 
Leaves may then turn brown and drop. 
Fruits develop brown scablike lesions, 
are often deformed, and may drop off 
before maturing [photo 9B].

The disease is favored by cool, wet 
springs and overwinters on fallen 
leaves. Numerous disease cycles occur 
each year, so controlling the disease 
early in the spring will lessen disease 
symptoms through the season.

Management Strategies
Plant resistant varieties, such as 
‘Adams’, ‘Ames White’, ‘Autumn Glory’, 
‘Baskatong’, ‘Beauty’, ‘Coral Cascade’, 
‘Gibb’s Golden Gage’, ‘Gwendolyn’, 
‘Harvest Gold’, ‘Henningi’, ‘Molten 
Lava’, ‘Naragansett’, ‘Prairiefire’, 
‘Professor Sprenger’, ‘Red Snow’, and 
‘Sparkler’. Check nursery catalogs and 
local garden centers, as there are many 
other resistant varieties.

Rake up and discard all infected and 
fallen leaves prior to bud break in the 
spring. Prune trees to promote good air 
circulation.

Apple scab on crabapple leaves (HGIC)

A

Close-up of apple scab on crabapple fruit (HGIC)
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10. Pyracantha Scab
The most important and common 
disease of firethorns (Pyracantha spp.) 
in the landscape is scab. The fungus 
Spilocaea pyracanthae, which causes 
the disease, survives the winter on 
infected twigs and leaves. The first 
symptoms appear in the spring as dark 
olive green to black lesions; they are 
sometimes sooty in appearance on 
leaves and crusty in appearance on 
twigs and fruit [photos 10A and 10B]. 
Early disease symptoms also include 
yellowing of foliage. Severe disease 
outbreaks cause extensive premature 
leaf and fruit drop on highly suscep-
tible cultivars. 

Management Strategies
The best option for disease manage-
ment is to select resistant cultivars of 
firethorn. Firethorn cultivars resistant 
to both scab and fire blight include 
‘Apache’, ‘Fiery Cascade’, ‘Mohave’, 
‘Navaho’, ‘Pueblo’, ‘Rutgers’, ‘Shaw-
nee’, and ‘Teton’.

11. Macrophoma Leaf 
Spot on Boxwood
Symptoms of this disease show up as 
many tiny black dots on the lower leaf 
surfaces of dead leaves [photo 11A]. 
The disease is often seen with Volutella 
stem blight (see page 88) since both 
typically attack plants with overly 
dense foliage. The disease can cause 
dieback if severe. 

Management Strategies
The best management is to prune out 
infected branches and to thin plants 
to improve air and light penetration. 
Shake out and remove old fallen 
leaves that accumulate in the interior 
of the plant.

Scab on pyracantha leaves (HGIC)

1 A

Scab on pyracantha fruit (HGIC)

1

Macrophoma leaf spot symptoms on boxwood 
leaves (Clement)

11A
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12. Gray Mold
Caused by the fungus Botrytis cinerea,
this disease can be serious during wet 
spring weather. Symptoms range from 
a spotting of the flowers to completely 
collapsed petals that eventually 
become covered with a gray fuzzy 
growth [photos 12A–12C]. Infected 
flower parts (such as blighted bracts 
on dogwood) that fall onto leaves can 
also cause leaf infections. Occasion-
ally stems are also infected.

Management Strategies
Generally no chemical controls are 
needed for this disease, because drier 
weather will stop disease progression 
before serious damage occurs. Thin-
ning will improve air circulation and 
allow more rapid drying of leaves and 
flowers.

Gray mold on rose petals; early spotting (HGIC)

1 A

Gray mold on rose (HGIC)

1

Gray mold on rose; late 
symptoms (HGIC)

1
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13. Fire Blight
Fire blight, caused by the bacterium 
Erwinia amylovora, is a serious bacte-
rial disease of plants in the rose family. 
The most commonly damaged plants 
in the landscape are crabapple, coto-
neaster, firethorn, hawthorn, mountain 
ash, quince, and callery pear (such as 
‘Bradford’). However, the list of sus-
ceptible plants includes over 130 plant 
species. Additional plants that can be 
infected include chokeberry, kerria, 
photinia, serviceberry, and spirea. 

The first symptoms usually start on 
blossoms as they quickly droop, 
shrivel, or turn brown. The disease 
progresses from the blossoms into the 
twigs and branches [photo 13A]. The 
very tips of the branches often droop 
or characteristically curl over to give a 
“shepherd’s hook” appearance [photo 
13B]. The affected leaves turn dark 
brown to black and remain attached to 
the branch. This gives the appearance 
of scorching as if by fire. 

With few exceptions, the disease moves 
more slowly in woody tissue and often 
moves down to the base of a branch

Fire blight on cotoneaster (HGIC)

13A

Fire blight on crabapple; note 
“shepherd’s hook” at tip of branch 
(HGIC)

13

where it forms a lesion or canker. The color of the infected wood beneath the bark is often 
reddish brown. The most damaging cankers are those formed on the main stem or base of 
the plant, since they often girdle and kill the plant. During wet weather, droplets of bacterial 
ooze form on the surface of cankers and can be spread to other plants by wind, rain, birds, 
humans, or insects. The most common insects that spread the disease are pollinators such 
as bees and flies. The disease-causing bacteria overwinter at the margins of cankers and 
become active again in the spring.

Management Strategies
Select resistant plant varieties. Avoid cultural practices, such as overfertilizing, that induce 
excessive succulent growth, which is more susceptible to infection. It is best to apply copper 
fungicides as a dormant spray to kill bacteria at the canker margins.

Infected branches should be pruned 8–12 inches below any visible symptoms. Pruning 
should be done when conditions are dry. Don’t prune infected shoots back to a healthy 
branch. Leave a 4- to 5-inch stub that can be pruned off over the winter when the disease 
is dormant.
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14. Bacterial Blight of 
Lilac
Bacterial blight of lilac is caused by 
the bacterium Pseudomonas syringae
pv. syringae. Symptoms usually begin 
in April or May as scorched leaves 
or wilted twigs on the new seasonal 
growth [photos 14A and 14B]. As the 
symptoms progress, the shoots will 
appear shriveled, and, during wet 
years, the twigs and leaves will turn 
black. Blight symptoms can develop 
after tender shoot tissue is damaged by 
late frosts.

Management Strategies
Disease management consists of prun-
ing out diseased shoots 4–6 inches 
below discolored tissue during dry 
weather. Also avoid overfertilization, 
which stimulates excessive succulent 
growth that is more susceptible to 
disease. Copper fungicides applied 
when new growth is emerging will 
help reduce infections.

Bacterial blight on lilac flowers 
(HGIC)

1 A

Bacterial blight on lilac flowers and 
leaves (HGIC)

1
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15. Bacterial Leaf Scorch
Bacterial leaf scorch, caused by Xylella 
fastidiosa, is a relatively new disease of 
shade trees. It affects a large number 
of plants including elm, oak, syca-
more, maple, mulberry, and hickory. 
Symptoms typically appear in mid 
to late summer on lower branches 
as irregular marginal browning on 
interior leaves [photo 15A]. Symptoms 
progress along the branch towards the 
tip [photos 15B and 15C]. Symptoms 
will occur every year and progress 
throughout the crown. Depending 
on the tree species, scorched areas 
of the leaves may have a yellow halo 
around them [photo 15D]. Reduced 
growth and dieback are also common 
in severely infected plants. These 
symptoms are sometimes mistaken for 
drought, environmental stress, or other 
diseases. Severely infected trees can 
decline and die prematurely.

Bacterial scorch symptoms differ from 
drought scorch symptoms in that they 
appear first on the lower branches and 
on the older interior leaves [photo 
15C]. Scorch symptoms caused by 
drought are more uniform and first 
appear near the upper branches and 
on the younger leaves near the tips of 
the branches. 

Management Strategies
There are no treatments for bacterial 
leaf scorch. However, infected trees 
may continue to persist in the land-
scape if symptomatic branches and 
dead wood are pruned out promptly. 
Antibiotic trunk injections have shown 
promise, but they only relieve symp-
toms and don’t provide a cure.

Close-up of bacterial leaf scorch on red oak 
(Clement)

1

Bacterial leaf scorch 
on pin oak, early 
stages (HGIC)

1 A

Bacterial leaf scorch on oak (Mulrooney)

1

Bacterial leaf scorch on red 
oak (Clement)

1
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16. Powdery Mildew
Powdery mildew is the common name 
for the diseases and symptoms caused 
by a closely related group of fungi. 
These fungi grow on the upper and 
lower leaf surfaces, young stems, and 
shoot tips of plants. As they grow, they 
produce microscopic chains of spores 
that give infected areas their charac-
teristic white powdery appearance 
[photos 16A–16D]. 

These fungi parasitize the tissues of 
the plant, causing a decline in vigor. 
They also block light needed for pho-
tosynthesis. Infection is rarely lethal 
but does cause leaf yellowing and 
browning, leaf distortion [photo 16C], 
early fall coloration, premature leaf 
drop, blemished or aborted flowers, 
and slower-than-normal growth. 

The optimum conditions for powdery 
mildew development are warm days 
followed by cool, humid nights. Dry 
daytime weather allows spores to 
spread to other plants on air currents. 
On a cool evening, spores absorb 
enough moisture from the air to ger-
minate and cause infection. The entire 
powdery mildew life cycle can take 
place in less than a week under ideal 
conditions, and many overlapping 
infection cycles can occur within a 
single growing season. 

Management Strategies
Control begins with selection of plants 
resistant to powdery mildew. When 
selecting new dogwood varieties, 
choose powdery mildew–resistant cul-
tivars of flowering dogwood such as 
‘Cherokee Brave’, ‘Pink’, ‘Sweet Water 
Red’, or Kousa hybrids such as ‘Gal-
axy’. Other resistant dogwood species 
include pagoda (Cornus alternifolia),
bigleaf (C. macrophylla), red osier (C. 
sericea), and Tatarian (C. alba).

Place susceptible plants where there 
is adequate sunlight and good air 

Powdery mildew on lilac (HGIC)

1 A

Powdery mildew on euonymus 
(HGIC)

1
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circulation to reduce humidity levels. 
Allow proper plant spacing for the 
same reasons. Pruning for better air 
circulation also may help.

Registered fungicides may be needed 
if the disease is severe. Check the label 
registrations on horticultural oil and 
bicarbonate products for powdery 
mildew control listings.

Powdery mildew on sycamore (HGIC) 

1

Powdery mildew on dogwood (HGIC)

1
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17. Downy Mildew
This disease affects rose and viburnum. 
Downy mildew of rose is caused by 
Peronospora sparsa, and downy mil-
dew of viburnum is caused by Plasmo-
para viburni. The symptoms start with 
light yellow-green spots on leaves that 
darken to dark brown angular dead 
areas [photos 17A–17C]. Diseased 
leaves typically fall off, causing severe 
defoliation in some years. Spore forma-
tion occurs on the lower leaf surfaces 
and is difficult to see. Downy mildew 
outbreaks are sporadic and need cool, 
wet weather to cause damage.

Management Strategies
Usually spray controls are too late for 
curative effects. Most often symptoms 
will subside when weather conditions 
warm up and become drier.

Downy mildew symptoms on rose (HGIC)

Downy mildew on rose leaf (HGIC)

1 A

1

Downy mildew symptoms on viburnum (HGIC)

1
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18. Rust Diseases
Cedar apple rust, quince rust, and 
hawthorn rust are caused by fungi 
in the genus Gymnosporangium. To 
complete their life cycles, these rust 
fungi require two types of plants, a 
pomaceous plant (such as apples, 
hawthorn, and quince) and a cedar 
(juniper). Juniperus virginiana, the 
eastern red cedar, is an example of a 
common rust-susceptible cedar in the 
landscape. Conspicuous symptoms are 
produced on both apples and cedars. 
Fungal spores produced on one type 
of host plant are carried by wind to 
infect the other. 

These rusts damage many popular 
ornamental plants. Colorful leaf spots, 
pustules on leaf undersides, and twig 
and fruit malformations are produced 
on pomaceous plants [photos 18A–
18D]. Peculiar round leaf galls, twig 
galls, cankers, and twig dieback are 
produced on cedar hosts [photo 18E]. 

Highly susceptible, heavily infected 
pomaceous plants may be defoliated 
by mid-summer. Rust leaf spots are 
conspicuous and detract from orna-
mental value. The loss of leaf area due 
to spotting and defoliation reduces the 
vigor of trees, decreases yields, and 
makes the plants more susceptible to 
winter injury and other diseases. 

Quince rust galls on twigs may result 
in branch dieback and distorted 
growth. In moist spring weather, gelati-
nous masses of reddish orange fungal 
spores are produced on galled cedar 
twigs. On cedar hosts, galled leaves 
and twigs may die back, resulting in 
distorted growth [photo 18E]. Peren-
nial rust cankers may cause witches’-
brooms and large swollen cankers. 

Management Strategies
Separate alternate hosts. Do not 
plant susceptible apples near sus-
ceptible junipers: A distance of 1–2 

Cedar apple rust on leaf (HGIC)

18A

Cedar apple rust pustule on leaf underside (HGIC)

18

Rust on hawthorn; canker on branch (Clement)

18

(continued)
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miles greatly reduces infection. (This is 
obviously not practical in areas where 
eastern red cedar is common or in 
most suburban areas.)

Handpick and destroy cedar galls by 
April 1, before the spore-producing, 
gelatinous tendrils are formed. Cedar 
galls are most conspicuous and easy to 
see in wet weather, when the orange 
spore tendrils are extruded [photo 
18E]. After the orange tendrils are 
produced, it is too late to prevent spore 
dispersal.

Select resistant varieties of pomaceous 
and juniperous plants.

Other Rusts 
Other rust diseases include birch 
(caused by Melampsoridium 
betulinum), azalea (caused by Puc-
ciniastrum vaccinii), and Bradford 
pear (caused by Gymnosporangium
spp.). These diseases can also form 
leaf spots, which are characterized by 
yellow-orange powdery areas, usually 
on the lower leaf surfaces [photo 18F]. 
“Rusted” areas can give the leaves a 
yellow-orange appearance. Severe 
infections will cause defoliation. 

Rust on hawthorn fruit (HGIC)

18

Cedar apple rust on cedar (Dutky)

18E

Ash rust (Clement)

18
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19. Canker Diseases
(See also “20. Volutella Stem Blight 
or Canker on Boxwood” on page 88 
and “21. Botryosphaeria Canker and 
Dieback” on page 89)

Many canker diseases occur on woody 
plants. Some cankers, such as those 
caused by Botryosphaeria spp. [photo 
19A], Nectria spp. [photo 19B], and 
Cytospora spp., are more common 
on stressed plants in marginal sites 
or poorly maintained plants. Young 
cankers are slightly darker in color 
than adjacent healthy bark and appear 
slightly sunken [photo 19A]. They 
may also bleed sap, which in cherries 
is called gummosis [photo 19C]. As 
cankers enlarge, they kill the living 
woody tissue within the branch or 
trunk. Canker growth may cause the 
bark along the edges to crack and fall 
away, exposing the dead wood under-
neath. After a canker enlarges enough 
to girdle a branch or trunk, the portion 
beyond or above the canker dies. 
Small twigs are killed more quickly 
than larger branches. Symptoms may 
include progressive upper branch 
dieback, disfigured branch growth, or 
target-shaped areas with concentric 
rings of dead bark. 

Management Strategies
There are no chemical controls for 
cankers, and they cannot be stopped 
once they become extensive. The 
only control measures available are to 
remove affected branches and prune 
back to healthy wood. Stressed plants 
should be watered during drought to 
promote better tree vigor.

Botryosphaeria canker with 
reproductive structures (pycnidia) 
(Mulrooney)

1 A

Nectria canker on oak (Mulrooney)

1

Sap and gummosis on cherry 
trunk (Hartranft)

1
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20. Volutella Stem Blight 
or Canker on Boxwood
Both American and English boxwood 
are susceptible to this disease, which 
is caused by the fungus Pseudonectria 
rousseliana. The imperfect stage is 
Volutella buxi. Before new growth 
appears in the spring, leaves on the 
tips of infected branches turn red, then 
bronze, and finally yellow [photos 20A 
and 20B]. Infected branches die back 
[photo 20C]. Examination of affected 
branches reveals cankers, loose bark, 
girdling at varying distances from the 
tips, and discoloration of the wood. 
In moist weather, the fungus produces 
salmon pink fruiting bodies on leaves 
and stems. 

Management Strategies
Diseased branches should be pruned 
out. When the foliage is dry, plants 
should be thinned to improve air 
circulation and light penetration. Old 
fallen leaves and diseased leaves that 
have accumulated in the crotches of 
branches in the interior of the plant 
should be shaken out and removed.

Properly timed applications of fungi-
cides can be used in severe infections. 
Sprays will not cure diseased branches. 
Adequate spray coverage is essential 
for disease control; thick foliage will 
prevent spray penetration, which will 
reduce the effectiveness of disease 
control.

Volutella blight on boxwood leaves (Clement)

A

Volutella stem blight on boxwood 
branch (HGIC)

Dieback, damage caused by Volutella stem blight on 
boxwood (HGIC)
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21. Botryosphaeria 
Canker and Dieback
The fungal pathogen Botryosphaeria
spp. often attacks plants in the land-
scape weakened by drought stress. 
It has a very broad host range. On 
redbud, B. dothidea and B. ribis both 
cause multiple cankers of varying 
sizes that are often seen on scattered 
branches as well as the trunk [photo 
21A]. Leaves may wilt during the 
current season or may fail to open the 
next spring [photo 21B]. Old cankers 
typically are surrounded by a ridge of 
callus, and the wood in the center is 
dead. Cankers can give the appear-
ance of swellings on branches and 
stems; can have rough, cracked bark; 
and sometimes bleed.

Management Strategies
There are no chemical controls for 
canker diseases. Quickly pruning out 
infected plant parts can slow disease 
spread. The best prevention is to mini-
mize environmental stresses such as 
lack of water.

Botryosphaeria canker on branch 
(Mulrooney)

1A

Dead rhododendron branch afflicted with 
Botryosphaeria canker and dieback (Mulrooney)

1



BROADLEAVED SHRUBS AND SHADE TREES

90

22. White Mold
White mold is caused by the fungus 
Sclerotinia sclerotiorum and is favored 
by cool, wet spring or fall weather. The 
pathogen can attack over 360 species 
of herbaceous and woody plants such 
as forsythia. 

Early symptoms of white mold infec-
tion are stem lesions usually followed 
by wilting and, under favorable condi-
tions, a dense mat of cottony white 
growth (white mold) on the blighted 
stems [photo 22A]. Also under favor-
able conditions, black structures 
called sclerotia, which are about the 
size of a sunflower seed, will form on 
the surface of herbaceous plants or 
inside woody stems with hollow pith; 
immature sclerotia are white [photo 
22B]. The disease causes root, crown, 
and stem rots as well as preemergence 
and postemergence damping-off of 
young seedlings. 

Management Strategies
Sanitation is the key to disease preven-
tion and spread. Remove infected 
plants as soon as symptoms are vis-
ible, and remove any soil that may 
have sclerotia present. Space plants 
to promote good air circulation and 
quick drying after rains.

White mold on forsythia causing wilting, cankers 
(HGIC)

A

White mold on forsythia; shows white sclerotia 
inside stem (HGIC)
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23. Crown Gall
Crown gall is caused by the soil-
inhabiting bacterium Agrobacterium 
tumefaciens. It occurs worldwide and 
attacks over 600 plant species in more 
than 90 plant families. Disease severity 
varies depending on the host, but host 
mortality is usually caused by second-
ary pathogen invasion. Infected plants 
are also predisposed to drought and 
winter injury. Other growths caused 
by insects, adventitious growths, tissue 
proliferation, and burls can sometimes 
be mistaken for crown gall symptoms. 

The most obvious symptoms of crown 
gall are the galls or growths that usually 
occur on the twigs, stems, and roots 
near the base of the plant at the soil 
line [photos 23A and 23B]. Galls can 
also appear higher in the plant canopy, 
on twigs and branches well above the 
soil line. Gall size can vary from small 
to large. They are usually spongy when 
young, but they become hard and 

Crown gall on euonymus (Davidson)

3A

Crown gall on euonymus (Anderson)

3

woody with age. The color of galls will vary from cream or green on young roots and stems 
to normal bark color on older stems and roots [photos 23A and 23B]. The outer tissue 
on older galls will often crack, become rough, and frequently slough off. Plants that are 
infected late in the growing season may not show symptoms until the next season. 

Crown gall bacteria can be present in soil or on contaminated tools or carried by water to 
susceptible host plants. The bacteria can survive in contaminated soil for years without a 
susceptible host. To cause infection, crown gall bacteria need a fresh wound, which can be 
caused by transplanting and cultivating activities or by feeding damage from nematodes or 
soil insects. Galls form within two to four weeks after infection on actively growing plants. 
As the outer gall surfaces slough off, bacteria are returned to the soil. 

Management Strategies
Removing galls will not cure infected plants, because bacterial genes already inserted into 
the host’s cells will continue to transform additional cells throughout the plant and produce 
galls in other locations.

Removing infected plants will lower bacterial populations in the soil; however, low popula-
tions of soil bacteria will still persist as surface colonies on many plant species regardless of 
their susceptibility to crown gall.

Excluding infected plants by inspecting all nursery stock prior to planting is critical to pre-
vent introducing crown gall into new planting beds. However, late infections on dormant 
nursery stock may not always show obvious symptoms. If crown gall symptoms are already 
present on existing plants, consider selecting resistant plant material. Avoid wounding the 
roots and crown during cultivation.
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24. Black Knot 
Black knot, caused by the fungus Apio-
sporina morbosa, forms galls on plants 
in the genus Prunus, such as plum, 
cherry, flowering almond, apricot, and 
blackthorn. The first symptoms appear 
in the fall as swellings on twigs. The 
swellings enlarge the next season, 
gradually encircle the stem, and form 
black galls [photos 24A and 24B]. The 
surface typically splits or cracks, giving 
a roughened or crusty appearance. 
The stem beyond the gall typically dies 
back and fails to leaf out.

Management Strategies
Chemical controls are not very effec-
tive. Prune out infected stems and 
branches at least 4 inches below the 
galls and remove the clippings from 
the landscape before April 1. Infected 
wild plum and black cherry are often a 
source of new infections.

Black knot on wild cherry (HGIC)

Black knot on wild cherry branch (HGIC)

A
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25. Exobasidium Leaf 
and Flower Gall
Exobasidium leaf and flower gall is 
caused by the fungal pathogen Exoba-
sidium japonicum. While very notice-
able, this pathogen will not threaten 
the health of the plant. It is more com-
mon during cool, wet spring weather. 
The first symptoms are swollen or 
puffy portions on newly expanding 
leaves, shoots, buds, or flowers. These 
areas turn into galls that range in color 
from green to silvery white to pink or 
red, depending on the part of the plant 
infected [photo 25A]. As the galls age, 
they develop a white surface growth 
that consists of a layer of reproductive 
spores. Eventually, the infected plant 
part will turn brown and shrivel up 
into hard galls. 

Management Strategies
Fungicide sprays are not effective for 
the control of this disease. Prevention 
strategies involve handpicking the 
galls and disposing of them before 
they develop the white sporulating sur-
faces. This will reduce the incidence of 
disease next season.

Exobasidium gall on azalea leaf (HGIC)

A
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26. Witches’-Brooms
Witches’-brooms are characterized by 
a proliferation of shoots growing close 
together. The shoots are usually shorter 
and stockier and have an upright but 
more compact growth habit than 
normal [photo 26A]. Witches’-brooms 
may be caused by fungi, viruses, 
or phytoplasmas (see below for 
more information). Eriophyid mites, 
mistletoe, environmental damage, 
or mutations in vegetative cells may 
cause similar symptoms. In most 
cases, the causal agent kills a growing 
point and results in the prolific growth 
of side shoots. The growth around the 
witches’-broom may become less vig-
orous, indicating diversion of nutrients 
from other parts of the plant. When 
the condition is caused by mutation, 
horticulturists sometimes propagate 
the witches’-broom for breeding of 
dwarf plants.

Phytoplasmas are related to bacteria, 
lack a rigid cell wall, and have an 
amoebalike shape. They colonize in 
the sap-conducting tissue (phloem) 
and damage the tissue by interrupting 
the sap flow. Phytoplasma diseases 
include elm yellows, ash yellows, and 
bunch diseases of walnut. Witches’-
broom, chlorosis, and general decline 
are symptoms of these diseases. 
Phytoplasmas may also be responsible 
for witches’-broom in lilac, dogwood, 
willow, apple, black locust, honey 
locust, papaya, peach, and sassafras. 

Management Strategies
When witches’-broom is noticed, 
prune out affected plant parts. If it is 
caused by a disease, pruning will not 
provide effective control.

Witches’-broom caused by ash yellows (Sherald)

A
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27. Burls
A burl is a large, woody, rounded 
swelling usually found on a tree trunk 
[photos 27A and 27B]. Burls can obtain 
a diameter up to 3 feet and may have 
many buds or sprouts. “Burl wood” is 
prized for its unusual grain pattern. The 
grain of the wood swirls around each 
bud trace, forming interesting patterns 
in the wood.

The cause of most burls cannot be 
explained. They may develop as a 
result of insects, bacteria, fungi, mistle-
toe, or environmental injury such as 
freeze damage. Sprouts arising from 
the burl may be pruned off, otherwise 
no treatment is necessary. Removal of 
the burl may damage the tree and is 
not recommended. 

Burl on tree trunk (HGIC)

A

Very large burl on tree trunk 
(Mulrooney)
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28. Decays, Wood Rots
Various species of fungi in the follow-
ing genera may cause trunk and limb 
rots: Phellinus, Trametes, Ganoderma, 
Armillaria, Perenniporia, Stereum, 
Oxyporus, Climacodon, Hericium, and
Polyporus. These fungi cause the heart-
wood of the tree or shrub to decay. The 
outward symptoms of trunk and limb 
rots are basidiocarps emerging from 
the trunk or branches. Basidiocarps are 
the fruiting bodies of the decay-causing 
fungi. They can be fleshy mushroom-
like structures that appear annually or 
hard, flattened, shelflike, triangular, or 
shell-shaped perennial structures that 
grow a new layer each year as the rot 
progresses [photos 28A–28E]. Colors 
range from white to brown or pale 
gray. Polyporus sulfureus produces 
sulfur yellow to bright orange basidi-
ocarps on ash, beech, cherry, maple, 
oak, and tulip tree.

Wood rots cause wood to decay in 
a number of chemical and physical 
reactions. Infection usually occurs 
when the fungus gains entry through 
pruning wounds, frost cracks, fire 
scars, or broken branches. As the wood 
decays, the wood lignin dissolves and 
cellulose predominates. Lignin is the 
major chemical component of wood 
and gives wood its strength. The end 
result is brittle, stringy, or crumbly 
heartwood that is weak and may 
fracture across the grain or into cubi-
cal chunks, depending on the type of 
wood rot. 

Basidiocarps of trunk and limb rots 
are found anywhere on the trunk or 
large branches. Basidiocarps located 
on the trunk near ground level may 
be the symptom of root rot or trunk 
rot. To determine whether it is a root 
or trunk rot, look for other symptoms. 
Root rots often cause dieback and 
other symptoms because they disrupt 
translocation of sap. The heartwood of 

Ganoderma sp. bracket fungi on oak (Clement)

8A

Ganoderma sp. bracket fungi on 
base of tree trunk (Clement)

8

Armillaria rot on oak (HGIC)

8
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a tree is not involved in translocation 
or storage of sap, so there may be no 
other exterior symptoms of trunk rots. 

Management Strategies
When basidiocarps are noticed, con-
sult a certified arborist to determine the 
extent of the rot. Although there are no 
chemical cures for trunk and limb rots, 
they can be prevented by proper main-
tenance practices. To prevent infection, 
prune during the dormant period, as 
these fungi produce infection-causing 
spores that are released throughout the 
growing season, especially in fall.

29. Bark Patch Diseases
Several fungi grow on and decompose 
the outer bark of trees. Most cause 
no harm to the trees. The symptoms 
are smooth, light-colored patches of 
bark that develop on the trunk [photo 
29A]. These patches contrast with the 
normal, darker-colored fissured bark. 
One of the more noticeably affected 
trees is white oak.

Management Strategies
Management strategies are not neces-
sary since little harm seems to come 
from the patchy growth.

Wood-decaying fungi on old branch 
stub (HGIC)

8

Trametes versicolor wood rot fungi (Clement)

8E

Root-decaying mushrooms on azalea (HGIC)

8

Bark patch disease on white oak (HGIC)

A
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30. Slime Flux and 
Wetwood
The most obvious symptom of these 
diseases is sap flowing from bark cracks 
or other wounds in the trunk or branches 
[photos 30A and 30B]. This sap flow, 
which can feel slimy, may be more 
abundant at certain times of the year or 
may stop entirely and then restart again. 
The sap flow causes dark streaks on the 
bark where the sap has run; the streaks 
may turn gray or white when dry. The 
liquid may smell fermented or “alco-
holic” when fresh. Callus formation and 
wound healing maybe inhibited. Trees 
may be injured for several years before 
showing any symptoms.

Bacterial wetwood is caused by several 
species of bacteria. Slime flux is gener-
ally caused by common surface-inhab-
iting bacteria or yeast fungi that invade 
wounds and live off of nutrients in the 
tree sap. The sap eventually is forced 
out of the wound by pressure from 
gases produced by the microorganisms 
living in the sap. Trees that commonly 
develop bacterial wetwood and slime 
flux are elm, oak, and mulberry, and to 
a lesser extent maple, birch, butternut, 
redbud, sycamore, and walnut. 

Management Strategies
No treatments will cure trees with 
bacterial wetwood or slime flux symp-
toms. The installation of drain tubes is 
generally not recommended, since 
drilling holes can cross natural barriers 
within the tree and may spread the 
microorganisms in the slime flux fluid 
throughout larger areas in the tree. For-
merly water-soaked wood may also be 
subject to attack by wood-decay fungi.

Unless the tree is in decline, simply 
monitor the symptoms and follow opti-
mal cultural practices that minimize 
stress. Also follow proper pruning pro-
cedures and fertility practices to ensure 
good vigor. 

Slime flux (Clement)

3 A

Bacterial wetwood on mulberry tree 
trunk (Mulrooney)

3
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31. Phytoplasmas
Phytoplasmas are related to bacteria, 
lack a rigid cell wall, and have an 
amoebalike shape. They colonize in 
the sap-conducting tissue (phloem) 
and damage the tissue by interrupt-
ing the sap flow. Diseases include 
elm yellows, ash yellows, and bunch 
diseases of walnut. Elm yellows causes 
localized outbreaks that usually don’t 
spread rapidly. The symptoms appear 
in late summer as leaf yellowing and 
premature leaf drop [photos 31A and 
31B]. Yellow leaves can be scattered 
among green branches. Tolerant elms 
may develop yellowing and witches’-
brooms. Discolored streaking is 
visible under the bark; when freshly 
scraped, affected wood has the odor of 
wintergreen.

Management Strategies
There are no practical treatments 
that will cure trees with phytoplasma 
diseases. 

Elm yellows symptoms on elm 
(Sherald)

31A

Elm yellows symptoms on elm (partially defoliated 
tree) (Sherald)

31
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32. Viruses
Virus symptoms often include color 
changes in the leaves, such as a mosaic 
or mottled pattern of light and dark 
green [photos 32A–32C]. Other color 
changes could appear as ring patterns 
of light green or necrotic (dead) areas 
[photo 32D]. Additional symptoms 
include stunted or malformed new 
growth, unusual flower colors, and 
dieback of terminal growth. In many 
plants, these symptoms can easily be 
confused with nutritional deficiencies, 
herbicide injury, or environmental 
effects such as air pollution. 

Most plant viruses cause systemic 
infections and there is no cure. Plant 
viruses are commonly spread from 
plant to plant by insects that feed on 
sap such as aphids, thrips, and white 
flies. Other common modes of virus 
dissemination include infected seeds, 
sap, divisions, grafted plants, bulbs, 
and pollen. Viruses can also be spread 
by horticultural activities such as veg-
etative propagation and pruning. Many 
viruses can survive in weeds adjacent 
to horticultural plantings. 

Management Strategies
Managing viral diseases involves 
removing infected plants to prevent 
the virus from spreading to adjacent 
healthy plants. Insect management 
is critical, since viruses can also be 
moved through the garden by insects 
feeding on infected plants before 
feeding on nearby healthy plants. 
Weed removal is also very important, 
since they can be the primary source 
of infection when insects breed or 
overwinter in them before moving on 
to healthy plants in the garden. 

Never knowingly plant virus-infected 
varieties in your garden. Purchase 
certified virus-clean stock, and be alert 
to remove plants that exhibit disease 
symptoms.

Virus on rose (HGIC)

3 A

Virus on rose (HGIC)

3

Oak leaf pattern (virus) symptoms on cherry 
(Clement)

3

Necrotic ring spot virus on mountain laurel 
(Mulrooney)

3
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33. Rose Rosette
This disease (abbreviated RRD) infects 
multiflora as well as ornamental roses. 
The initial symptoms are reddening of 
the stems and stunted growth [photos 
33A and 33B]. Sometimes there is 
a proliferation or clustering of stems 
with excessive soft, pliable thorns. The 
flowers may also abort. Infected roses 
may die within two years. 

The disease is transmitted by an eri-
ophyid mite and by grafting. Mites 
can be carried by wind currents 
from infected roses to healthy plants 
downwind. Multiflora rose serves as 
the main source for infection in orna-
mental plantings. 

Management Strategies
Early detection is critical to prevent 
further disease spread within a plant-
ing. Infected roses should be uprooted 
and removed promptly. Remaining 
roses should be closely monitored 
for symptoms. If possible, multiflora 
roses should be removed from the 
vicinity. Ornamental plantings should 
be planted upwind of multiflora roses 
if possible and spaced so that their foli-
age will not touch. There are no pesti-
cides for this disease, and the control 
of eriophyid mites is very difficult.

Rose rosette (HGIC)

33A

Rose rosette foliage against normal foliage (HGIC) 

33
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Types of Plant Damage Caused by Insects and Mites

Chewing

Insects with chewing mouthparts remove plant tissue by cutting, 
shredding, and grinding the tissue. On leaves, damage appears as:

• “Shot holes”— small holes in leaves from chewing by 
beetles or young caterpillars 

• Notching — small bites along the edges of leaves; 
typical of weevils 

• Skeletonizing — leaf tissue is gone but small leaf 
veins remain; typical of leaf-feeding beetles and lar-
vae, young caterpillars, and slug sawflies

• Defoliation — only main leaf vein(s) remain; usually 
caused by large caterpillars or sawflies

Leafmining

Feeding by the larvae of moths, flies, sawflies, or beetles removes 
tissue between the upper and lower leaf surfaces, resulting in 
blotch or serpentine mines.
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Boring 

Feeding by larvae of moths, beetles, and wood wasps results 
in yellowing, wilting, and eventual dieback. Beetles and 
some weevils will pack sawdust (frass) in tunnels, whereas 
wood-boring caterpillar borers will push frass out of their 
tunnels. Stressed plants are often attacked. Dieback on 
shrubs can resemble dieback from cankers or mechanical 
injury. Trees and shrubs that have been planted too deeply 
or have mulch piled too high against the trunk are suscep-
tible to borer attacks.

Stippling/Spots

Insects with piercing-sucking mouthparts and mites cause 
small spots or stipples. This damage is typical of lace bugs, 
plant bugs, leafhoppers, and spider mites. The size of 
mouthparts generally determines the size of spots. Larger 
necrotic spots may be the result of a toxin injected into plant 
tissue while the insect is feeding (such as with fourlined 
plant bug). 

Off Color/Bronzing

Caused by rust (eriophyid) mites, spider mites, and thrips, 
this type of damage resembles air pollution damage. Thrips 
can also cause bud blast in flowering plants.

Galls

Galls are abnormal growths of plant tissue caused by the 
stimulus of an animal, another plant, diseases, insects 
(wasps, midges, aphids, psyllids, and caterpillars), and eri-
ophyid mites.
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1. Borers
(See also “2. Clearwing Borers” on page 
106 and “3. Bark Beetles” on page 107)

Boring beetles that attack shade trees 
include bark beetles; longhorned 
beetles (locust borer) [photo 1A], or 
roundheaded borers (redheaded ash 
borer larva); and metallic wood borers 
(bronze birch borer), or flatheaded bor-
ers (flatheaded appletree borer) [photo 
1B]. The rhododendron stem borer is 
the most common wood-boring beetle 
in shrubs. Beetles generally attack 
stressed trees. Beetle larvae pack frass 
in their tunnels and holes, and the pests 
are evident only after the adult beetles 
have emerged from the infested plant. 
Symptoms include branch dieback and 
exit holes [photo 1C]. Healthy trees are 
usually not attacked.

Wood-boring caterpillar borers include 
carpenterworms and clearwing borers 
such as peachtree, lesser peachtree, 
dogwood [photos 1D and 1E], lilac/
ash, and rhododendron borers. Larvae 
of these borers are cream-colored with 
brown heads [photo 1E]. They push 
frass out of tunnels via holes. Signs 
of damage include holes in the bark, 
reddish frass in bark crevices or around 
the base of the plant, leaf yellowing, 
and branch dieback. In the case of 
peachtree and lesser peachtree borers 
in Prunus trees (such as plum, cherry, 
and cherry laurel), gummosis may be 
present. Cast pupal skins may be visible 
for a short period of time at exit holes.

Management Strategies
No conventional insecticides will 
kill borer larvae once they are inside 
branches. The best control option for 
homeowners who have only a few 
plants is to prune out and destroy wilt-
ing branches with larvae inside. 

Beneficial nematodes, available under 
several trade names, are a control 
option as long as there is no gum-

Locust borer (Davidson)

1A

Bronze birch borer damage; bark has been removed 
from around exit hole to reveal interior damage 
(Davidson)

1

Flatheaded appletree borer (Davidson)

1
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mosis. They may be injected into the 
active borer tunnels or sprayed on 
the affected area of the plant. See the 
package for specific instructions. 

To help prevent successful borer 
attacks, keep mulch away from the 
bases of trees and shrubs and avoid 
wounding plants with lawn mowers 
and string trimmers. Keep plants well 
watered during dry periods. 

Dogwood twig borer adult (Davidson)

1

Dogwood twig borer larva (Davidson)

1E
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2. Clearwing Borers
Clearwing borers are larvae or cater-
pillars of clearwing moths. The moths 
resemble wasps. Common examples 
are peachtree [photo 2A], lesser 
peachtree, dogwood [photo 2B], and 
lilac/ash tree borers [photo 2C]. Larvae 
of these borers are cream-colored 
with brown heads [photo 2D]. Signs 
of damage include holes in the bark 
[photos 2E and 2F], reddish frass in 
bark crevices or around the bottom 
of the tree, and branch dieback. In the 
case of peachtree and lesser peachtree 
borer in flowering cherries, gummosis 
may be present at the sight of attack. 

Management Strategies
To help prevent clearwing borers, 
especially in Prunus species (like 
cherry, cherry laurel, and plum), keep 
mulch away from the bases of trees. 
Keep trees well watered during dry 
periods. Avoid wounding the trees, 
especially with lawn mowers and 
string trimmers. Beneficial nematodes 
may be used to control these borers as 
long as there is no gummosis. Follow 
package directions and spray in the 
evening.

Peachtree borer, female moth (Davidson)

A

Dogwood borer (Davidson)

Lilac borer (Davidson)

Peachtree borer larva (Davidson)

Peachtree borer damage on flowering cherry 
(Davidson)

E

Rhododendron borer damage 
(Davidson)
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3. Bark Beetles
Bark beetles are very small insects, 
usually less than 8 millimeters long. 
They are brown to black and cylindri-
cal in shape [photo 3A]. The beetles 
generally attack stressed or weakened 
trees (oak, elm, birch, ash, hickory, 
hackberry, beech, sweet gum, maple, 
cherry, pear, etc.). The larval stages of 
bark beetles construct galleries as they 
feed on the cambium, under the bark 
[photo 3B]. Healthy trees can usu-
ally withstand bark beetle attacks by 
literally trapping the beetles in a sticky 
flow of pitch. 

Bark beetles emit a chemical signal, or 
aggregation pheromone, that attracts 
more bark beetles of the same species 
to the tree under attack. Bark beetles 
often carry pathogenic fungi, such as 
Dutch elm disease, that may be depos-
ited in the vascular system of the tree. 
These fungi quickly multiply and clog 
the water-conducting vessels of the 
tree, which hastens tree death.

Management Strategies
The best control for bark beetles is 
prevention. Healthy trees are able to 
withstand most bark beetle attacks. 
Trees should receive adequate water 
in times of drought, as many trees 
succumb to bark beetle attack during 
drought years. Insecticidal sprays will 
not kill bark beetle adults or larvae 
inside the tree, and sprays will not 
reverse the damage that has already 
occurred. Dead or dying trees should 
be removed to eliminate breeding sites 
for additional beetle generations. Trees 
that are infested but not yet showing 
symptoms will probably die the fol-
lowing year. 

If the trees are to be used for firewood, 
strip the bark or tarp the logs with the 
bark left on. Sprayed logs should not 
be used for firewood. 

Smaller European elm bark beetle (Baker and 
Bambara)

3A

European elm bark beetle damage, galleries (Brown)

3
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4. Ambrosia Beetles
Ambrosia beetles, such as Xylosan-
drus germanus, are tiny bark beetles 
that bore into the heartwood of trees 
[photo 4A]. Ambrosia beetles are gen-
erally associated with dying trees, but 
this particular species attacks healthy 
trees and shrubs. They have a wide 
host range of trees and shrubs includ-
ing styrax, ornamental cherry, pecan, 
peach, plum, cherry, persimmon, 
Japanese maple, holly, golden rain 
tree, dogwood, sweet gum, magnolia, 
ash, beech, birch, elm, linden, oak, 
plane tree, tulip tree, willow, and aza-
lea. Damage appears as wilting, then 
terminal dieback. 

The beetles generally attack the tree 
within 3 feet of the ground. Strands 
of frass or boring dust resembling fine 
pencil lead protrude from tiny holes 
in the bark [photo 4B]. Sap may ooze 
from the holes and stain the bark. As 
the adults bore into the heartwood, 
they inoculate the galleries with fungi. 
They feed on this symbiotic fungus 
that blocks the xylem vessels and may 
be partly responsible for death of the 
plants. The beetles can also transmit or 
create entry points for plant pathogenic 
fungi [photo 4C]. (Fusarium cankers 
have been associated with this beetle 
[photo 4D].) 

This is primarily a pest in nurseries, 
where it can kill nursery stock. Infested 
landscape trees usually recover.

Management Strategies
These beetles are attracted to stressed 
trees, so it is important to maintain 
good tree health. Provide adequate 
water during dry periods. Insecticides 
are ineffective against beetles that have 
bored into trees.

Strands of frass or boring dust resembling fine pencil 
lead from twig borer ambrosia beetle (HGIC)

Ambrosia beetle holes 
in Styrax japonica trunk 
(HGIC)

A

Cross-section of branch showing discoloration of 
wood due to fungi; ambrosia beetle is in center of 
branch (HGIC)

Ambrosia beetle holes in Fusarium canker (HGIC)
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5. Twig Girdlers/Pruners

Twig Girdler
The twig girdler, Oncideres cingulata,
is a native longhorned beetle that 
attacks hickory, honey locust, persim-
mon, elm, oak, hackberry, poplar, 
dogwood, linden, and flowering fruit 
trees. Adults are about 3⁄4 inch long, 
cylindrical, and gray with two dark 
bands across the wing covers [photo 
5A]. The antennae are usually at least 
half the length of the body. Larvae are 
called roundheaded borers. They are 1 
inch long and white with black heads 
[photo 5B]. Females are attracted to 
individual shade trees. They lay eggs in 
1⁄4- to 1⁄2-inch-diameter twigs. They 
then chew (girdle) the twigs [photo 
5C], which then drop to the ground 
in late summer to early fall. Larvae 
overwinter in the twigs on the ground 
and complete their development the 
following summer. 

Management Strategies

To monitor for this insect, look for accu-
mulations of twigs under shade trees in 
August and September. The cut ends 
will look as though they have been cut 
by a beaver. To control twig girdlers, 
rake up and destroy twigs in the fall or 
in the following season before adults 
emerge beginning in August. There is 
no insecticidal control.

Twig Pruners
The twig pruner, Elaphidionoides villo-
sus, is also a native longhorned beetle. 
It attacks oak, hickory, ash, maple, 
honey locust, elm, linden, sweet gum, 
hackberry, and persimmon. Adults are 
3⁄4 inch long, brown, slender, and 
elongate with two posterior spines on 
each wing cover [photo 5D]. Mature 
larvae are 1 inch long and white with 
black heads [photo 5E]. Females lay 
eggs in twigs and branches that range 
from 1⁄4 to 2 inches in diameter. Larvae 
bore toward the trunk and girdle the 

Twig girdler ovipositing (Davidson)

A

Twig girdler larva; black head is mostly hid-den in 
photo (Davidson)

Twig girdler damage with 
tunnels on twigs (Brown)

(continued)
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twigs in late summer. The twigs then 
drop to the ground. Larvae complete 
their development, pupate, and then 
overwinter in the twigs. 

Management Strategies

To monitor for this pest, look under 
shade trees in August and September 
for accumulations of twigs and small 
branches that have a concave cut end 
[photo 5F]. Cut the twigs lengthwise to 
check for mature larvae. Rake up and 
destroy these twigs in the fall or winter 
before adults emerge the following 
spring.

Twig pruner (Davidson)

Twig pruner larva (Davidson)

E

Twig pruner damage (Davidson)
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6. European Hornets
The European hornet, Vespa crabro 
germana, is large, about 3/4 to 1-3/8 
inches long. They are brown with 
yellow stripes on their abdomens and 
light-colored faces [photo 6A]. Their 
paper nests are typically built in hol-
low trees, barns, outbuildings, hollow 
walls of houses, attics, and abandoned 
beehives. Unprotected nests are cov-
ered with a brown envelope. 

The European hornet is the only true 
hornet in the United States. Its food 
consists of a large variety of insects. 
Workers will also girdle twigs and 
branches of trees and shrubs to feed on 
sap [photos 6B–6D]. European hornets 
fly at night and are attracted to lights. 
They are aggressive near their nests.

Management Strategies
Care should be taken if the nest is 
located in or near a structure and 
control is necessary. A professional 
pest-control company may be needed, 
because nests may be quite large and 
the hornets fly at night. It is best to 
treat during the day with an insecticide 
labeled for this purpose. Protective 
equipment such as a bee veil should 
be worn.

European hornet adult (pinned) (Mathias)

A

Close-up of European hornet bark damage (HGIC)

Close-up of European hornet damage on lilac (bark 
stripped from twig) (Mulrooney)

Distance shot of dieback on lilac from  European 
hornet girdling (Mulrooney)
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7. Leafminers
(See also “8. Boxwood Leafminer” on 
page 114, “9. Holly Leafminer” on 
page 115, and “10. Locust Leafminer” 
on page 116)

Leafminers feed on leaf tissue between 
the upper and lower leaf surfaces 
[photo 7A]. They may be the immature 
stages of moths (caterpillars), beetles, 
flies, or sawflies. Most cause little dam-
age. Several are pests of shade trees. 
These include the holly leafminer, 
locust leafminer, birch leafminer, and 
oak blotch leafminer.

Azalea Leafminer
The azalea leafminer, Caloptilia 
azaleella, a moth, is a pest of azalea. 
Damage is indicated by the presence 
of blotch mines in leaves of azalea in 
spring [photo 7B]. Mines are initially 
formed near the midrib. As larvae (cat-
erpillars) mature, they curl the tips of 
the leaves with silk and feed inside the 
curl. Large populations cause leaves to 
brown and drop prematurely. 

Management Strategies

Rake and destroy fallen leaves in the 
fall to remove overwintering pupae. 
Infested plants may be sprayed with 
a foliar-absorbed insecticide in the 
spring if many developing blotch 
mines are observed. 

Leafminer damage on maple (HGIC)

A

Azalea leafminer damage (Davidson)
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Birch Leafminer
The birch leafminer, Fenusa pusilla, a 
sawfly, is primarily a pest of gray and 
river birches. The feeding activity of the 
larvae [photo 7C] results in irregular, 
brownish, blotchy mines [photo 7D]. 
These mines may coalesce in heavy 
infestations, causing leaves and entire 
trees to turn brown by late spring. 

Management Strategies

The best control is prevention. Try to 
plant or replace susceptible birches 
with resistant species. If the infesta-
tion must be controlled, use a foliar-
absorbed insecticide or soil drench 
with a systemic insecticide to kill 
larvae in newly developing mines.

Oak Blotch Leafminer
Oak blotch leafminers, Cameraria
spp., attack scrub, post, black, red, 
and white oaks. The larvae (caterpil-
lars) feed just below the upper surface 
of the leaf, causing irregular brown 
blotch mines. They are a minor pest, 
and control is usually unnecessary.

Birch leafminer larva (Shrewsbury)

Birch leafminer damage (Shrewsbury)
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8. Boxwood Leafminer
The boxwood leafminer, Monarthro-
palpus flavus, a fly, is the most destruc-
tive insect pest of boxwood (Buxus
spp.) [photo 8A]. Larvae feed on the 
tissue between the outer surfaces of 
the leaves, resulting in blotch-shaped 
mines in the leaves [photo 8B]. The 
infested leaves appear blistered from 
late summer through the following 
spring [photo 8C]. New leaves do not 
show signs of mining until late summer 
when larvae are larger. By fall or in 
early spring, premature leaf drop may 
result from a heavy infestation. Many 
cultivars of Buxus sempervirens and B. 
microphylla var. japonica are relatively 
resistant to this pest. 

Management Strategies
If developing mines are observed, 
larvae can be controlled through the 
summer by spraying with a foliar-
absorbed insecticide. However, it is 
best to control larvae in early summer 
before serious damage has occurred.

Adult boxwood leafminer (Davidson)

8A

Boxwood leafminer larvae (Davidson)

8

Boxwood leafminer mines (Davidson)

8
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9. Holly Leafminer
Holly leafminers are small flies [photo 
9A], and there are several species 
that feed on holly: the native holly 
leafminer, Phytomyza ilicicola, which 
feeds mainly on American holly, and 
the holly leafminer, Phytomyza ilicis,
which is a European species. Dam-
age is mainly due to feeding by the 
minute, yellow fly maggots. They feed 
by mining between the top and bot-
tom surfaces of the leaves [photos 9B 
and 9C]. The mines begin as narrow, 
inconspicuous tunnels. By fall, the 
mines look like irregular dark streaks. 

Adult females also cause injury by 
inserting their ovipositors into the 
leaves. Males and females feed on the 
juices that appear from the punctures. 
A large number of punctures in a leaf 
may cause a leaf to become stunted 
and twisted [photo 9D]. 

When possible, American hollies 
should be grown in partial shade. Trees 
in full sun usually suffer more damage 
by this pest. 

Management Strategies
The simplest way to control holly 
leafminers is to pick off and destroy all 
infested leaves before May.

Adult holly leafminers (male on left, female on right) 
(Davidson)

A

Damage to leaf from holly leafminer (HGIC)

Holly leafminer damage (Davidson)

Holly leafminer ovipositor damage from 
adult feeding (Davidson)
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10. Locust Leafminer
The locust leafminer, Odontota dor-
salis, is a serious pest of black locust 
(Robinia pseudoacacia). Black locust 
is the favorite host for the adults, but 
the pest occasionally attacks apple, 
birch, beech, cherry, elm, oak, and 
hawthorn. Heavily infested trees 
appear scorched or burned. These 
trees will drop their leaves and will 
refoliate during the summer. 

The adult locust leafminer is a small, 
6-millimeter-long beetle [photo 10A]. 
Adults chew holes in the leaves and 
skeletonize the lower leaf surfaces. 
Larvae are leafminers and form irregu-
lar blotches [photo 10B]. 

Outbreaks of the locust leafminer 
occur practically every year, and 
thousands of black locusts turn brown 
and are defoliated. Defoliated trees 
seldom die.

Management Strategies
To help trees better withstand the effects 
of defoliation, provide adequate water 
during the summer and fertilize occa-
sionally. Healthy, vigorous trees are 
better able to withstand the effects of 
defoliation that results in stressed trees.

Locust leafminer close-up (HGIC)

1 A

Locust leafminer mines and beetle (HGIC)

1



CHAPTER 5: Insects

117

11. Gypsy Moth
The gypsy moth, Lymantria dispar, 
is a serious pest of oak trees. Gypsy 
moth larvae prefer oak but will also 
feed on sweet gum, linden, willow, 
birch, apple, alder, box elder, and 
hawthorn. Female moths are white 
with black spots and cannot fly [photo 
11A]. They lay feltlike tan egg masses 
on trees, rocks, or wherever they can 
crawl [photo 11B]. Eggs are laid in 
early summer. There is one generation 
a year, and winter is spent in the egg 
stage. In the Mid-Atlantic states, egg 
hatch begins in late April or early May, 
depending on the temperature. 

Young caterpillars are black and chew 
small holes in the leaves. Feeding 
begins in early May, which is the best 
time for control.

Large caterpillars may consume leaves 
to the midrib. They grow up to 2 inches 
in length and have five pairs of blue 
dots and six pairs of red dots [photo 
11C]. They are more difficult to control 
than the young caterpillars.

Management Strategies
Plant resistant trees such as red cedar, 
sycamore, red spruce, ash, American 
holly, tulip poplar, and catalpa.

Gypsy moth laying eggs (Malinoski)

Gypsy moth egg mass (Malinoski)

11A

11

Gypsy moth larva (Davidson)

11

Destroy egg masses before April, when egg hatch begins.

Use sticky barrier bands to trap young caterpillars before they enter treetops.

Use hiding bands to provide a refuge for migrating caterpillars. Hiding bands are fabric 
bands usually made from burlap that are wrapped around a tree to provide a shelter for 
larger caterpillars that crawl down from the canopy to rest. To make a band, loosely wrap 
a 12-inch-wide piece of burlap around the tree trunk. Fasten it with string or staples in 
the middle of the fabric so that it folds in half to form a double flap 6 inches wide. Check 
under the bands daily and destroy any gypsy moth caterpillars, pupae, adult moths, or egg 
masses.

Bt (Bacillus thuringiensis) sprays are very effective on young caterpillars. If you are unable 
to spray the treetops of susceptible hosts, hire a professional arborist.
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12. Bagworm
The bagworm, Thyridopteryx ephem-
eraeformis, is a common pest of shade 
and evergreen trees and shrubs. Heavy 
populations of bagworms may defoli-
ate branches, entire plants, or trees 
and may kill conifers. 

Eggs hatch in early June in the Mid-
Atlantic states. Young caterpillars 
spin a cocoonlike bag to which they 
attach pieces of leaves or needles from 
the plants they feed upon [photos 
12A–12C]. The bags are 1/8 inch (3 
millimeters) long at first and eventu-
ally reach 1–2 inches when mature. 
The caterpillars feed throughout the 
summer and pupate in late summer 
inside the bags. Male moths emerge in 
late summer and fly to bags containing 
wingless female moths. After mating, 
the female lays 200–1,000 eggs in the 
bag and dies. The eggs overwinter in 
the female bags. 

Management Strategies
In June, look for small bags, especially 
where large bags from the previous 
season are present. They are most often 
found on outer foliage in full sun. In 
light infestations, handpick and destroy 
the bags. If populations are high, spray 
the plants with Bt (Bacillus thuringien-
sis) between June 15 and July 15. In 
fall and winter, handpick and destroy 
bags containing overwintering eggs.

Close-up of bagworm on birch (Klick)

1 A

Close-up of bagworm on cherry (HGIC)

1

Bagworms on witch hazel 
(Shrewsbury)

1
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13. Fall Webworm
Fall webworm caterpillars, Hyphan-
tria cunea, may feed on more than 
100 species of deciduous forest and 
shade trees. Preferred hosts include 
mulberry, walnut, hickory, elm, sweet 
gum, poplar, willow, oak, linden, ash, 
apple, and other fruit trees. 

Adult moths are about 3/4 inch long. 
The wings are either all white or white 
with black spots. Female moths lay egg 
masses on undersides of leaves [photo 
13A]. Mature larvae are about 1 inch 
long and may occur in two color forms: 
yellowish white with black heads and 
brown with red heads [photos 13B and 
13C]. Both color forms have paired 
black tubercles running down the 
back. They are covered with long, silky 
gray hairs. The caterpillars produce a 
web of fine silk over terminal branches 
[photo 13D]. They feed only inside the 
web, which they enlarge as they grow. 
Look on the south side of tree crowns 
for the first sign of webbing. The webs 
may become messy, but the caterpil-
lars rarely consume enough terminal 
growth to affect the tree health. The 
first generation begins in June and 
is usually small. Second-generation 
caterpillars are present from August 
through October. The dry webs hang 
on terminals into the winter.

Management Strategies
Prune out webbed terminals as small 
colonies are detected. Pole pruners 
are useful for removing tents in trees. 
Bt (Bacillus thuringiensis var. kurstaki),
horticultural oil, or insecticidal soap is 
recommended to control young larvae 
in large infestations and to protect 
beneficials. There are 75 species of 
predators and parasites that normally 
keep this pest below damaging levels.

Fall webworm eggs (Davidson)

13A

Fall webworm; black head (top) and red head 
(bottom) (Davidson)

13

Young fall webworm larvae on cherry leaves (HGIC)

13

Fall webworm webbing in tree (HGIC)

13

Young fall webworm larvae and webbing on 
blueberry leaf (HGIC)

13E
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14. Cankerworms
There are two species of cankerworms 
that can be pests on shade trees: spring 
cankerworm, Paleacrita vernata, and 
fall cankerworm, Alsophila pometaria. 
They attack many forest and shade trees 
but prefer apple, elm, oak, hickory, lin-
den, birch, beech, and maple. Cater-
pillars of both species have green and 
brown to gray forms and may be found 
feeding together in the spring [photos 
14A and 14B]. To distinguish between 
the two species, look at the legs. The 
spring cankerworm has two pairs of 
prolegs, while the fall cankerworm has 
a small third pair. Leaf damage initially 
appears as shot holes. In heavy infesta-
tions, the leaves appear shredded and 
trees may be defoliated. Larvae finish 
feeding in late May or early June in the 
Mid-Atlantic states. [Photos 14C and 
14D] show adult moths. An egg mass 
is shown in [photo 14E].

Management Strategies
Monitor trees to determine if control 
is necessary. Bt (Bacillus thuringiensis)
can be used in the spring when leaves 
of infested trees are 50% expanded. 
A registered chemical insecticide will 
be necessary when heavy infestations 
are found after mid-May. Use hiding 
bands to provide a refuge for migrating 
caterpillars that can then be removed 
and destroyed.

Cankerworms; brown to gray form (top) and green 
form (bottom) (Davidson)

1 A

Fall cankerworm, green phase (Davidson)

1

Male cankerworm moth (Davidson)

1

Female cankerworm moth (Davidson)

1

Eggs of cankerworm (Davidson)

1 E
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15. Orangestriped 
Oakworm
The orangestriped oakworm, Anisota 
senatoria, is primarily a pest of oaks 
but will also feed on hickory and birch. 
Mature caterpillars are approximately 
1-1/2 inches long and black with 
eight orange-to-yellow stripes and two 
black spines behind the head [photo 
15A]. The caterpillars feed in groups. 
Young caterpillars skeletonize the 
leaf surface, while older caterpillars 
consume the foliage, leaving the leaf 
midrib [photo 15B]. Since they feed 
together, they tend to defoliate one 
branch at a time. Feeding occurs from 
June through September. 

Management Strategies
Monitor small trees for skeletonization 
by young caterpillars and manually 
remove the pests. Bt (Bacillus thuringi-
ensis) can be used to control young 
caterpillars. If damage is significant 
and the caterpillars are large, it may be 
necessary to use a registered synthetic 
insecticide.

Orangestriped oakworm caterpillar (Davidson)

1 A

Feeding damage by orangestriped oakworm 
(Davidson)

1
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16. Mimosa Webworm
The caterpillar of the mimosa web-
worm, Homadaula anisocentra, feeds 
on mimosa and honey locust. The 
thornless varieties of honey locust 
are most heavily damaged. The adult 
moths are about 3/8 inch long. They 
are silvery gray with black speckles 
[photo 16A]. The mature caterpillars 
are about 2 inches long and pale 
green to dark brown with five longitu-
dinal white stripes [photo 16B]. Young 
caterpillars spin silken webs around 
leaves and flowers [photo 16C]. They 
feed inside the web by etching the leaf 
surfaces. Older larvae consume the 
tender terminal leaves. Look for the 
first signs of webbing on leaves begin-
ning in June. Second-generation eggs 
are laid in July and August on first-gen-
eration webs. Large second-generation 
populations may defoliate trees in late 
July and August.

Management Strategies
Bt (Bacillus thuringiensis) may be used 
to control young larvae before web-
bing becomes dense.

Mimosa webworm moth (Davidson)

1 A

Mimosa webworm larva in honey locust (Davidson)

1

Mimosa webworm (HGIC)

1
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17. Tent Caterpillars
The eastern tent caterpillar, Malaco-
soma americanum, is a common pest 
of wild cherry and crabapple trees 
in the spring. Eggs are contained in 
1-inch-long, black, gall-like masses 
on slender twigs of host trees. Eggs 
generally hatch around the first week 
of April. Young caterpillars are black. 
They spin silk tents in branch crotches 
[photo 17A]. The caterpillars enlarge 
the tents as they grow. Mature caterpil-
lars have a white stripe down the back 
[photo 17B (bottom)]. Most feeding 
damage is done in May. Forest tent 
caterpillar, Malacosoma disstria, has a 
similar life cycle. It prefers to feed on 
deciduous shade trees and flowering 
fruit trees. The caterpillars have oval 
white spots down their backs [photo 
17C (top)] and do not construct tents.

Management Strategies
Prune out egg masses during the fall, 
winter, or early spring, and destroy 
them. Mechanically destroy the webs 
and caterpillars in the evening or early 
morning during April. If an insecticide 
application is needed, use Bt (Bacillus 
thuringiensis) when the caterpillars are 
small. Be sure to penetrate the tents 
with the spray. If possible, remove wild 
cherry hosts on your property.

Eastern tent caterpillars on webbing (Shrewsbury)

1 A

Eastern (bottom) and forest tent (top) caterpillars 
(Davidson)

1
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18. Euonymus 
Caterpillar
The euonymus caterpillar, Yponomeuta 
cagnagella, is an introduced pest of 
euonymus. Species attacked include 
European euonymus, Euonymus 
europaea (the tree form); spreading 
euonymus, E. kiautschovicus; winged 
euonymus, E. alatus; and Japanese 
euonymus, E. japonicus. The larvae 
(caterpillars) appear in early to mid-
May. They web the foliage together and 
feed on new growth, eventually envel-
oping large branches. Feeding lasts for 
about three weeks before pupating 
begins in June. Mature caterpillars are 
about 20 millimeters long and creamy 
gray in color with black spots and 
black heads [photo 18A]. Moths are 
small (wingspan: 24 millimeters) and 
white with black spots [photo 18B]. 
They emerge in mid-June and lay eggs 
on twigs, branches, and axils of buds. 
Eggs hatch by early August, but instead 
of feeding, larvae immediately prepare 
for overwintering. No further activity is 
seen until the following spring. 

Management Strategies
Since there is only one generation and 
the feeding occurs early in the season, 
control is seldom warranted. Euony-
mus outgrows the damage by the end 
of summer. Bt (Bacillus thuringiensis)
may be used on young caterpillars if 
damage is unacceptable.

Euonymus caterpillar (HGIC)

18A

Euonymus caterpillar moth (HGIC)

18
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19. Leaftiers and 
Leafrollers
Leaftiers and leafrollers are com-
mon on many trees. Most are minor 
pests on ornamental shade trees. The 
larvae (caterpillars) roll or tie leaves 
together with silk and feed inside 
[photos 19A–19C]. There may be one 
or several larvae inside the shelter 
feeding at the same time. Examples 
include the fruittree leafroller, Archips 
argyrospilus (hosts: many fruit and 
forest trees); obliquebanded leafroller, 
Choristoneura rosaceana (hosts: many 
deciduous trees and shrubs); and 
the hickory leafroller, Argyrotaenia 
juglandana (hosts: hickory, plum, and 
viburnum). The oak leaftier, Croesia 
semipurpurana, feeds on various oaks 
in unopened or recently opened buds 
early in the season. Later, they feed 
between leaves webbed together 
with silk. This is a minor pest with 
infrequent outbreaks. An adult leaftier 
moth is shown in [photo 19D].

Management Strategies
Control is generally not necessary.

Close-up of leafroller on tulip poplar (HGIC)

1 A

Close-up of leafroller on tulip poplar (HGIC)

1

Close-up of leaftier on redbud (Mulrooney)

1

Omnivorous leaftier moth (Davidson)

1
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20. Various Caterpillars
(See also “11. Gypsy Moth” on page 
117; “12. Bagworm” on page 118; 
“13. Fall Webworm” on page 119; 
“14. Cankerworms” on page 120; “15. 
Orangestriped Oakworm” on page 
121; “16. Mimosa Webworm” on page 
122; “17. Tent Caterpillars” on page 
123; and “18. Euonymus Caterpillar” 
on page 124)

Many caterpillars feed on the leaves 
of shade trees throughout the season. 
Gypsy moth, Lymantria dispar, is an 
early-season caterpillar that should be 
controlled on oaks. Other early-season 
caterpillars include the eastern tent 
caterpillar and cankerworms. Mid- to 
late-season caterpillars include the 
azalea caterpillar, Datana major;
bagworm, Thyridopteryx ephemer-
aeformis; euonymus caterpillar, Ypo-
nomeuta cagnagella; fall webworm, 
Hyphantria cunea; redhumped cater-
pillar, Schizura concinna [photo 20A]; 
yellownecked caterpillar, Datana min-
istra [photo 20B]; mimosa webworm, 
Homadaula anisocentra; greenstriped 
mapleworm, Dryocampa rubicunda
[photo 20C] (adult rosy maple moth); 
catalpa worm, Ceratomia catalpae
[photo 20D]; and orangestriped oak-
worm, Anisota senatoria. They gener-
ally do not require control except on 
young trees and shrubs or in cases of 
heavy defoliation.

Management Strategies
Early-season caterpillars such as gypsy 
moth should be controlled when 
larvae are small and before damage 
becomes extensive. The biological 
insecticide Bt (Bacillus thuringiensis) 
is effective on small caterpillars. 
Handpicking of caterpillars can give 
adequate control of small populations 
on young trees. Large caterpillars are 
difficult to control and may require a 
residual insecticide. Bagworms should 
be controlled on evergreens. 

Redhumped caterpillar (Davidson)

A

Yellownecked caterpillar on blueberry (HGIC)

Greenstriped mapleworm (Davidson)

Catalpa worm (Davidson)
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21. Sawflies
(See also “22. Roseslugs” on page 128 and 
“23. Maple Petiole Borer” on page 129)

Sawflies resemble caterpillars but have 
more than five pairs of prolegs on the 
abdomen. Common examples include 
blackheaded ash sawfly, Tethida cor-
digera [photo 21A]; dogwood sawfly, 
Macremphytus tarsatus [photo 21B]; 
mountain ash sawfly, Pristiphora genic-
ulata; and dusky birch sawfly, Croesus 
latitarsus [photo 21C]. Sawflies often 
have shiny red or black heads. Bodies 
often have black spots or stripes and 
are ½–1 inch long. They like to feed 
in groups, and many may be found 
together feeding on a branch. In light 
infestations, damage may appear as 
defoliation on leaves of individual 
branches or shoots [photo 21D]. 

Another group of sawflies is the “slug” 
sawflies. Larvae resemble true slugs 
and appear to have a slimy, nonseg-
mented body [photo 21E]. They feed 
on the upper surfaces of leaves, leav-
ing the lower leaf surfaces and veins 
intact. (This type of damage is called 
skeletonization.)

Management Strategies
Heavy infestations may cause complete 
defoliation. Manually removing and 
destroying the sawflies may control 
light infestations. Heavy infestations 
of young larvae may be sprayed with 
a horticultural oil.

Blackheaded ash sawfly (Davidson)

1A

Dogwood sawfly (Mulrooney) 

1

Dusky birch sawfly (HGIC)

1

Sawfly damage on oak (Hartranft)

1

Slug sawflies (Davidson)

1E
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22. Roseslugs
The roseslug, Endelomyia aethiops,
is one of three common sawflies that 
attack roses. The others are the curled 
roseslug, Allantus cinctus, and the bris-
tly roseslug, Cladius difformis. Mature 
larvae of E. aethiops are about ½ inch 
long and yellow-green with yellow 
heads [photo 22A]. Larvae skeleton-
ize leaves [photo 22B] and, in heavy 
infestations, can cause leaves to turn 
brown and curl. Check roses in May 
and June (in Maryland) for the sluglike, 
greenish yellow larvae on the upper 
surface of skeletonized leaves. Bristly 
roseslug larvae are about 5/8 inch 
long and greenish white with long, 
stout bristles. They skeletonize leaves 
by feeding from the undersides of the 
leaves and later chew holes through 
the leaves. Curled roseslug larvae are 
metallic green above with yellow-
brown heads, marked with white dots, 
and grayish white underneath [photo 
22C]. They curl up like a cutworm and 
are about ¾ inch long when mature. 
Curled roseslugs initially feed by skel-
etonizing the leaves but then defoliate 
entire leaflets, except for the largest 
veins. Eventually larvae bore into 
pruned stems, causing dieback. Adults 
of all three species resemble wasps 
and are about ¼ inch long.

Management Strategies
If the infestation is light, pick off and 
destroy the larvae. To control heavy 
infestations, use horticultural oil or a 
residual insecticide.

Roseslug close-up (Mathias)

A

Sawfly damage on rose; holes and skeletonizing 
(HGIC)

Curled roseslug on rose (HGIC)
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23. Maple Petiole Borer
The maple petiole borer, Caulocam-
pus acericaulis, is a small sawfly that 
attacks all species of maple. Adults are 
small wasps that emerge in the spring 
and lay eggs in the petioles (stems) of 
maple leaves. Larvae hatch from the 
eggs and tunnel into the petioles to 
feed for 20–30 days. Mature larvae are 
1/3 inch long, legless, and whitish with 
brown heads. Feeding damage to the 
petioles causes the leaves to fall [pho-
tos 23A and 23B]. The larvae remain in 
the portion of the petiole still attached 
to the twig. About ten days later, that 
portion of the petiole also falls to the 
ground. Larvae then leave the petioles 
and burrow into the soil to pupate. 
There is one generation per year.

Management Strategies
Management in the landscape is dif-
ficult and generally unnecessary. Leaf 
fall generally does not exceed 10% 
and does not harm the trees.

Maple petiole borer damage showing dead leaf 
(Couch)

Maple petiole borer damage close-up (Couch)

3A

3



BROADLEAVED SHRUBS AND SHADE TREES

130

24. Japanese Beetle
The Japanese beetle, Popilla japonica,
is a major pest of lawns and orna-
mental plants. Adults feed on more 
than 275 species of plants, but they 
especially like plants in the rose family 
[photo 24A]. Grubs (larvae) feed on the 
roots of turfgrasses such as Kentucky 
bluegrass, fine fescues, ryegrasses, or 
bentgrasses.

Adults are metallic green with coppery 
brown elytra (hardened front wings) 
and are just under 1/2 inch long 
[photo 24B]. Generally, the amount 
of daily beetle activity will give some 
indication of grub populations that 
can be expected later in the summer. 
When mature, grubs are -shaped, 
cream-colored with brown heads and 
three pairs of legs, and about 1 inch 
long [photo 24C]. Root loss from 
grub feeding may be so extensive that 
the turf can be rolled back from the 
soil like a rug. By mid-fall, the grubs 
move down into the soil 6–18 inches 
and remain inactive until spring. In 
early spring, they return to the surface 
and briefly feed on roots. During late 
spring, they stop feeding, pupate, and 
emerge as adults in June.

Management of Adult Beetles
Handpick beetles and drop them into 
soapy water.

Plant nonfavored host plants.

Japanese beetle damage to rose (HGIC)

A

Close-up of Japanese beetle feeding (HGIC)

Close-up of Japanese beetle grub (Davidson)

Apply currently registered insecticides. Check with county extension educators and local 
garden centers for available insecticides.

The best way to reduce adult populations for next year is by controlling this pest in the grub 
stage. See below for grub control measures.

Trapping is not recommended.

Management of Grubs
Resistant/tolerant turf varieties: Select turf-type tall fescues, zoysia, or Bermuda grass.

Chemical controls: Look for currently registered lawn insecticides. Follow label directions 
carefully for application rates, timing, and safety.
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25. Leaf Beetles
(See also “26. Elm Leaf Beetle” on page 
132 and “27. Viburnum Leaf Beetle” 
on page 133)

This is a large family of beetles, and 
there is great variation in size and 
color. The adults are small to medium-
sized, and some are metallic. Larvae 
are usually soft-bodied and vary 
greatly in shape depending on their 
feeding habits. 

Leaf beetles feed on the foliage of 
plants as adults, larvae, or both. Feed-
ing by the adults appears as holes eaten 
through the leaf or skeletonization of 
the lower leaf surface. Depending on 
the species, larvae may feed on the 
surface of the leaf or mine the leaves. 

The cottonwood leaf beetle, Chrys-
omela scripta, feeds primarily on cot-
tonwood but will attack other species 
of poplar and willow. Larvae skeleton-
ize leaves between the leaf veins; adult 
feeding causes irregular shot holes 
[photo 25A]. In heavy infestations, 
tender terminals may be defoliated. 

The imported willow leaf beetle, Pla-
giodera versicolora, feeds on several 
varieties of willow and cottonwood. 
Larvae feed in groups and skeletonize 
the lower surface of older leaves [pho-
tos 25B and 25C]. Adults chew holes 
in young leaves [photo 25D]. In wet 
summers, willows continue to grow 
and usually mask the damage, making 
treatment unnecessary. 

Management Strategies
If needed, a biological insecticide 
(Bacillus thuringiensis var. tenebrionis
or var. san diego) may be sprayed on 
young larvae.

Cottonwood leaf beetle (HGIC)

A

Newly hatched imported willow leaf beetles (HGIC)

Imported willow leaf beetle larva and eggs 
(Davidson)

Imported willow leaf beetle (Davidson)
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26. Elm Leaf Beetle
The elm leaf beetle, Pyrrhalta luteola,
will feed on all species of native and 
introduced elm and zelkova. Adults 
are about 1/4 inch long and range 
from yellow to olive green with a black 
stripe along each side of the back 
[photo 26A]. Larvae vary from black 
to dull yellow with a series of black 
spots or longitudinal stripes along the 
back and are about 1⁄2 inch long when 
mature [photo 26A]. 

Damage results from the feeding activi-
ties of adults and larvae on elm leaves 
[photo 26B]. Heavy feeding causes 
leaves to turn brown, wither, and drop 
prematurely [photo 26C]. Damaged 
trees may put out a second flush of 
leaves that are also attacked. Repeated 
defoliation may reduce tree vigor and 
increase susceptibility to more serious 
pests such as the smaller European 
elm bark beetle, Scolytus multistriatus,
which is responsible for spreading the 
Dutch elm disease fungus.

Management Strategies
Control of this beetle will be most 
effective when community members 
cooperate in the use and timing 
of control measures. This will help 
reduce the movement of beetles from 
untreated trees back to treated ones. 
Sprays should be timed to kill small 
larvae following egg hatch (mid- to 
late May and July through August) 
[photo 26D]. 

Bacillus thuringiensis (Bt) var. tenebrio-
nis and var. san diego are biological 
insecticides that are effective against 
elm leaf beetle larvae. Bt is the safest 
material available to control this pest. 
Labeled conventional insecticides 
may be used to control both adults 
and larvae. Read the label carefully 
for rates, timing of sprays, and safety 
precautions.

Elm leaf beetle, close-up of damage and life stages; 
yellow adult form (top left), olive green adult form 
(bottom center), and young to mature larvae (Brown)

A

Elm leaf beetle damage close-up (Brown)

Elm leaf beetle damage on 
Siberian elm (Brown)

Elm leaf beetle eggs (HGIC)
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27. Viburnum Leaf 
Beetle
The viburnum leaf beetle, Pyrrhalta 
viburni, is a recent unintentionally 
introduced pest of viburnum in North 
America. Both larvae and adults feed 
on the foliage of viburnum and can 
severely damage some species. Some 
species of viburnum appear to have 
resistance to this pest. 

Larvae hatch in early May and initially 
feed together and skeletonize the 
undersides of leaves. As they grow, they 
consume the foliage. High populations 
may completely defoliate a shrub. 
Mature larvae are 10–11 millimeters 
long and yellowish brown with black 
spots [photo 27A]. They pupate in the 
soil in early to mid-June. 

Adult beetles are brown and about 
4.5–6.5 millimeters long [photo 27B]. 
They emerge in July and are present 
through September. Adult feeding 
appears as oblong holes in the leaves 
[photos 27C and 27D]. Females lay 
eggs in cavities on twigs in late sum-
mer and fall [photo 27E]. 

This beetle is spreading its range and 
is currently found in New York, Maine, 
northern Pennsylvania, Vermont, parts 
of Ohio, the Canadian Maritime prov-
inces, Ontario, and British Columbia.

Management Strategies
Look for egg-laying sites on the twigs 
[photo 27E]. Prune these twigs and 
dispose of them. The egg masses are 
easiest to find after viburnums have 
dropped their leaves [photo 27F]. 
To control young larvae, monitor for 
skeletonized new leaves and use a reg-
istered insecticide, if necessary. Plant 
resistant varieties of viburnum such 
as dawn viburnum, V. bodnantense;
Koreanspice viburnum, V. carlesii;
David viburnum, V. davidii; Judd vibur-
num, V.  juddii; doublefile viburnum, 
V. plicatum; doublefile viburnum, V. 

Viburnum leaf beetle, second-instar (left) and 
third-instar (right) larvae (Weston)

A

Viburnum leaf beetle adult on arrowwood viburnum 
(Weston)

Viburnum leaf beetle adult feeding damage on 
arrowwood viburnum (Weston)

Viburnum leaf beetle larval feeding damage (Weston)

(continued)
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plicatum var. tomentosum; leatherleaf 
viburnum, V. rhytidophyllum; tea 
viburnum, V. setigerum; and Siebold 
viburnum, V. sieboldii. 

28. Weevils
The twobanded Japanese weevil, Cal-
lirhopalus bifasciatus [photo 28A], and 
the black vine weevil, Otiorhynchus 
sulcatus [photo 28B], are two species 
of flightless weevils that feed as adults 
by notching leaves. The immature 
forms of these weevils, called grubs, 
feed on roots. Infestations spread 
slowly from one area to another since 
adults do not fly. However, once a 
plant is infested, the population on 
that plant may increase rapidly. When 
adults are disturbed, they drop to the 
ground and feign death. 

Be sure to observe your plant carefully 
to detect these insects. They attack 
over 100 plants ranging from weeds 
to shrubs to greenhouse plants. Some 
of the common host plants include 
azalea, privet, holly, strawberry, rho-
dodendron, yew, and grape. 

When weevils are present in low num-
bers, only a few notches on the edges 
of leaves will be apparent [photo 28C]. 
If many weevils are present, the leaves 
are often scalloped [photo 28D] and 
left with only the main vein. The grubs 
are highly destructive to plants. When 
small, grubs consume feeder roots. 
Larger grubs feed on larger roots, strip-
ping the bark and sometimes girdling 
the plant crown. Infested plants have 
stunted growth; leaves turn yellow and 
then wilt. 

Both weevil species have similar life 
cycles. Adults emerge during early 
summer. All adults are females and 
reproduce without mating. Feeding 
and egg laying continue until fall. 
Grubs feed all summer and into the 

Viburnum leaf beetle  
fresh egg  masses (Weston)

E

Viburnum leaf beetle 
egg masses in winter 
(Weston)

Twobanded Japanese weevil (Davidson)

8A

Black vine weevil adult (top) and grub (bottom) 
(Davidson)

8

Twobanded Japanese weevil on azalea (Davidson)

8
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fall before moving below the frost line 
for the winter. They resume feeding 
and produce the greatest amount of 
root damage in the spring. (A small 
percentage of adults may overwinter 
and begin feeding and egg laying 
much earlier. Therefore, grubs of two 
different sizes are sometimes found in 
the soil at the same time.) 

Management Strategies
Control adults when leaf notching is 
abundant on new growth. Depending 
on local conditions, this could be from 
late May to mid-June. A registered 
insecticide may be used according to 
label directions. 

29. Leafcutter Bees
Leafcutter bees, Megachile spp., 
resemble small bumblebees [photos 
29A and 29B]. They cut circular pieces 
of leaves from plants such as rose, red-
bud, and azalea [photo 29C]. The bees 
use the pieces of leaves as a lining and 
plug for their egg cells. Leafcutter bees 
are solitary and nest in rotten wood, 
hollow stems of plants, holes in solid 
wood, or other protected natural cavi-
ties. They do little damage to plants.

Weevil damage on photinia 
(Davidson)

8

Leafcutter bees (Vasvary)

Leafcutter bee on flower (Davidson)

A

Damage to leaf from leafcutter bees (Davidson)
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30. Tree Crickets and 
Katydids
Tree crickets, Oecanthus spp., and 
broadwinged katydids, Microcentrum
spp., cause minor damage to trees and 
shrubs. Tree crickets [photo 30A] feed 
on a wide variety of plants and animal 
material including scale insects, 
aphids, fruit, and foliage. Foliar feed-
ing is minor [photos 30B and 30C]. 
Tree crickets damage woody plants 
primarily by their egg laying. They lay 
eggs in shoots, twigs, or stems, which 
can result in a calloused scar. This 
injury may cause death of the twig or 
shoot due to secondary infection by 
canker-forming fungi. This is primarily 
a problem in nurseries.

Katydids [photo 30D] are foliage feed-
ers whose damage appears as chewed, 
semicircular holes along leaf margins. 
Their egg laying is distinctive and 
resembles overlapping “melon seeds” 
in rows along leaf margins or twigs 
[photo 30E].

Management Strategies
Control is not necessary for either tree 
crickets or katydids.

Tree cricket; shows characteristic old and new 
damage on holly (Davidson)

3 A

Snowy tree cricket feeding damage on cherry laurel 
(HGIC)

3

Tree cricket damage (HGIC)

3

Katydid (Davidson)

3

Katydid eggs (HGIC)

3 E
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31. Lace Bugs
Lace bugs are small plant-feeding bugs 
named for the lacelike wings on the 
adults. Most species are about 3/16 
inch long when mature. Species that 
attack shade trees include sycamore, 
hawthorn [photo 31A], elm, walnut, 
oak, serviceberry, willow, poplar, birch, 
basswood, hackberry, buckeye, cherry, 
and alder lace bugs. Those that attack 
shrubs include the andromeda, azalea 
[photo 31B], rhododendron, and 
hawthorn lace bugs. The immatures, 
or nymphs, lack wings and are usually 
black and spiny. Most lace bugs live on 
the lower surface of leaves and deposit 
their black eggs there.

Lace bugs pierce the leaf with long, 
slender mouthparts and suck out the 
cellular contents. Feeding damage first 
appears as white stippling or tiny white 
spots [photos 31C and 31D]. These 
spots later merge and leaves turn yel-
low. Also look for black or brown fecal 
spots they deposit on the undersides 
of leaves [photo 31E]. Severe infesta-
tions may cause premature leaf drop. 
Broadleaved evergreen shrubs grown 
in full sun may be killed when heavily 
infested.

Management Strategies
Begin monitoring for lace bugs in early 
spring. Damage usually begins on 
older leaves and later on new growth. 
If damage is heavy and lace bugs 
are actively feeding, treatment may 
be necessary. Horticultural oil and 
contact insecticides will give control 
only if the lower leaf surfaces are thor-
oughly sprayed. Systemic insecticides 
will give control if upper or lower leaf 
surfaces are treated. Check with your 
local garden center or extension office 
for currently registered insecticides. 
Always read insecticide label direc-
tions and follow safety precautions.

Hawthorn lace bug (Davidson)

31A

Adult azalea lace bug (left) and nymph (right) 
(Davidson)

31

Lace bug damage on oak leaf (HGIC)

31

Azalea lace bug damage, bleached leaves (HGIC)

31

Lace bugs and fecal spots on undersides of 
serviceberry leaves (HGIC)

31E
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32. Plant Bugs
Plant bugs are small (2–9 millimeters) 
sucking insects that feed on the leaves 
of many shade trees, including ash, 
oak, hickory, birch, honey locust, and 
sycamore. The plant bugs feed by pierc-
ing the leaves with their tube-shaped 
mouthparts, injecting an enzyme into 
the leaf tissue, and sucking up the 
partially digested fluid. Damage to 
leaves may appear as stipples (tiny 
white spots) [photo 32A], small round 
holes, or distorted leaves.

Honeylocust Plant Bug
The honeylocust plant bug, Diaph-
nocoris chlorionis, is pale green with 
wings held flat on the back [photo 
32B]. Immature bugs look just like 
the adults, only smaller and with short 
wing pads. The immature plant bugs 
feed on emerging leaflets in spring, 
causing them to become distorted with 
yellow blotches [photo 32C]. Eventu-
ally, the distorted leaves turn brown 
and fall off. Adults appear in late May 
and are gone by the end of June.

Management Strategies

If large numbers of immature plant 
bugs are present at bud break, spray 
with a 1% horticultural oil. If adults 
are abundant in June, spray with a 2% 
horticultural oil. Trees will outgrow the 
damage if good growing conditions 
are present.

Sycamore Plant Bug
The sycamore plant bug, Plagiognathus 
albatus, attacks sycamore throughout 
much of eastern North America. Dam-
age from this plant bug appears as 
small holes in the leaves [photo 32D]
and is generally not serious.

Fourlined Plant Bug
The fourlined plant bug, Poecilocapsus 
lineatus, is a pest in the garden in May 
and June (one generation per year). 

Ash plant bug damage (Davidson)

3 A

Honeylocust plant bug (Davidson)

3

Honeylocust plant bug damage to trees, close-up 
(Davidson)

3

Sycamore plant bug injury (Vasvary)

3
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Adults are 3/16 inch long and yellow-
ish green with four black stripes down 
the back [photo 32E]. The nymphs 
(immature bugs) are red with yellow 
and black wing pads that partially 
cover the body. Damage from this 
plant bug begins as yellow stipples or 
spots that eventually become brown 
to black necrotic spots [photo 32F]. In 
large infestations, these spots coalesce 
and cause leaves to turn brown. 
Fourlined plant bugs are quick and dif-
ficult to detect. Only a few can cause 
noticeable damage. 

Management Strategies

Because they move so quickly, they 
are difficult to control with a contact 
insecticide such as insecticidal soap 
or horticultural oil. Many plants will 
outgrow the damage by mid-summer. 

Yucca Plant Bug
The yucca plant bug, Halticotoma 
valida, is a pest of yucca wherever it 
is grown. Affected leaves are stippled, 
have black fecal spots, and eventually 
turn yellow. The adult is 1/8 inch long, 
stout, and blue-black with a reddish 
head and thorax. The nymphs (young 
plant bugs) are red and may be found 
in large numbers feeding on the leaves 
[photo 32G]. 

Management Strategies

If control is necessary, use a spray of 
insecticidal soap or horticultural oil.

Fourlined plant bug (Davidson)

3 E

Fourlined plant bug damage on Caryopteris 
(Mulrooney)

3

Yucca plant bug (HGIC)

3
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33. Brown Marmorated 
Stink Bug
The brown marmorated stink bug, 
Halyomorpha halys, is a new pest in 
North America. Adult bugs are 14–17 
millimeters long and dark mottled 
brown [photos 33A–33C]. The last 
two antennal segments have alternat-
ing light and dark bands. The exposed 
edges of the abdomen also have light 
and dark banding. Eggs are light green, 
barrel-shaped, and laid from June to 
August. The young bugs (nymphs) are 
yellowish and mottled with black and 
red [photo 33D]. Older nymphs more 
closely resemble the adults. 

The host list is long and includes many 
shade trees and woody ornamentals 
such as Paulownia tomentosa (empress 
tree), Buddleia spp. (butterfly bush), 
Catalpa spp., Rosa rugosa, Lonicera
spp. (honeysuckle), and Acer platanoi-
des (Norway maple). Feeding damage 
appears as small necrotic spots on 
leaves and fruit. These stink bugs can 
also be a nuisance in homes and 
buildings, as they seek shelter in the 
fall much like multicolored Asian lady 
beetles and boxelder bugs.

Management Strategies
When found inside a home, vacuum 
the bugs and dispose of the bag. 
No chemical recommendations are 
available.

Brown marmorated stink bug adult 
male (Hamilton)

33

Brown marmorated stink bug adult female 
(Hamilton)

33A

Brown marmorated stink bug 
aggrega-tion on crabapple (Hamilton)

33

Brown marmorated stink bug first-instar nymphs 
(Hamilton)

33
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34. Leafhoppers
Most adult leafhoppers are 1/8–1/4 
inch long, slender, and hold their 
wings rooflike over the back [photo 
34A]. Many have angular, pointed 
heads. Immature leafhoppers (nymphs) 
are similar to the adults but smaller 
with short wing pads [photo 34B]. 
Most pest leafhoppers are green with 
some color banding. One or more 
generations may be produced a year, 
depending on the species.

Most leafhoppers feed on the upper 
surface of terminal leaves, which results 
in coarse, white stippling [photos 34C 
and 34D]. The feeding of some species 
produces curling and stunting of termi-
nal leaves. Cottonwood, willow, honey 
locust, dogwood, hawthorn, birch, 
cherry, and apple may be damaged. 
Other leafhopper species may transmit 
xylem-fastidious bacteria capable of 
causing scorchlike symptoms on elm, 
oak, red maple, and red mulberry.

Management Strategies
Small shrubs and trees may be protected 
with sprays of a registered insecticide 
if honeydew or stippling is a problem. 
Concentrate sprays where leafhoppers 
feed, usually on new growth. To man-
age bacterial leaf scorch, prune out 
infected branches below symptoms 
and improve tree vigor with standard 
cultural practices. Overfertilization 
may increase leafhopper populations.

Leafhopper (Davidson)

3 A

Honeylocust plant bug (right) and honeylocust 
leafhopper (left) (Davidson)

3

Leafhopper nymph (Davidson)

3

Stippling on clematis from leafhopper (HGIC)

3

Leafhopper feeding damage on maple leaf (HGIC)

3 E

Honeylocust plant bug (Davidson)

3



BROADLEAVED SHRUBS AND SHADE TREES

142

35. Cicadas
Two cicadas are common in the 
eastern United States: the dog-day 
cicada (Tibicen spp.) and the periodi-
cal cicada, also known as the 17-year 
locust (Magicicada spp.). Dog-day 
cicada adults are up to 2 inches long 
and blackish with green markings. 
Their life cycle lasts two to five years, 
with some adults appearing every year. 
Periodical cicada adults are 1–1-1/2 
inches long with reddish eyes, legs, 
and wing veins [photo 35A]. Their life 
cycle is 13 years in the South and 17 
years in the North. All cicadas hold 
their wings rooflike over the body.

Damage to trees from cicadas results 
from the egg-laying habits of the 
females. The female lays eggs in slits 
in the bark of twigs [photo 35B]. The 
terminal portions of these twigs may 
die as a result [photo 35C]. When the 
eggs hatch, nymphs (young cicadas) 
drop to the ground, enter the soil, 
and feed on contents of the roots of 
plants. Nymphs remain in the soil for 
years until they mature. Before molting 
into adults, nymphs emerge from the 
soil and climb onto an object, such as 
the trunk of a tree, shrub, etc. The cast 
nymphal skins may often be seen in 
the garden. The adults then repeat the 
cycle. Adults of some species may live 
five to six weeks.

Management Strategies
Feeding by cicada adults and nymphs 
causes no damage to trees or shrubs. 
Prune out twigs damaged by egg-lay-
ing females.Twig dieback from periodical cicadas 

(Malinoski)

3

Adult periodical cicada (Malinoski)

3 A

Cicada damage close-up (Malinoski)

3
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36. Aphids
(See also “37. Woolly Aphids” on 
page 144)

Most aphids are small, soft-bodied 
insects of various colors [photo 36A]. 
Some may be covered with fluffy, 
white wax. One of the largest species 
is the giant bark aphid, Longistigma 
caryae, which is 6 millimeters long 
and covered with a waxy coating 
[photo 36B]. All aphids have long, 
slender mouthparts, which they use 
to suck out plant fluids. This feeding 
causes curling, distortion, or wilt-
ing of the leaves [photo 36C]. They 
excrete honeydew, which makes the 
leaves sticky and supports growth of 
sooty mold. 

Management Strategies
Aphids are generally more of a prob-
lem in May through June and again in 
the fall. Control is often unnecessary 
because of predator and parasite 
activity. Common predators are green 
lacewing larvae, lady beetles [photo 
36D], hover fly larvae, and predatory 
bugs. Several small wasps parasitize 
aphids. Parasitized aphids turn brown 
and remain on the leaves. If necessary, 
aphids may be controlled with an 
application of a registered insecticide.

Crape myrtle aphids (Davidson)

3 A

Giant bark aphid (Davidson)

3

Aphids and damage on quince (Davidson)

3

Viburnum stem with aphids and lady beetle larvae 
(lady beetle larva identified by arrow) (HGIC)

3
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37. Woolly Aphids
Woolly aphids produce a covering 
of fluffy, white wax [photos 37A and 
37B]. One of the most common spe-
cies found in landscapes is the woolly 
apple aphid, Eriosoma lanigerum. It is 
most commonly found on crabapple 
feeding at the base of new shoots 
[photo 37C]. It prefers to suck the sap 
from roots, branches, and twigs of cra-
bapple but may also be found on alder, 
elm, mountain ash, hawthorn, service-
berry, and pyracantha. Examine trees 
for bluish black aphids covered with 
fluffy, white wax on exposed roots, 
on wounds on trunks and branches, 
and at the bases of new shoots on 
branches. Other species of woolly 
aphids include the woolly elm aphid 
(elm, serviceberry as alternate host); 
woolly elm bark aphid (American 
and slippery elm); beech blight aphid 
(beech); and woolly alder aphid (alder 
and silver maple). 

Management Strategies
A parasitic wasp usually controls 
woolly apple aphid. Large infestations 
can be reduced by treating infested 
plants with horticultural oil or other 
registered insecticides.

Woolly aphid on hawthorn (Hartranft)

3 A

European birch aphid (HGIC)

3

Woolly apple aphid on crabapple (Davidson)

3
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38. Whiteflies
Adult whiteflies resemble tiny 
(1/16- to 1/8-inch-long) white moths 
[photo 38A]. The nymphs (immature 
whiteflies) are scalelike and may be 
surrounded or covered with a waxy 
material [photo 38B]. Both stages 
feed on the undersides of leaves.

Mulberry Whitefly
The mulberry whitefly, Tetraleurodes 
mori, feeds on mulberry, dogwood, 
azalea, hackberry, holly, mountain 
laurel, basswood, maple, and 
sycamore. Look for honeydew, sooty 
mold, or leaf yellowing. Examine the 
undersides of leaves for the presence 
of nymphs, which are black and 
surrounded with a white waxy fringe 
[photo 38C]. Predators and parasites 
usually keep this pest under control. 

Azalea Whitefly
The azalea whitefly, Pealius azaleae, 
is usually limited to varieties of the 
snow azalea, Azalea ledifolia alba
(= Rhododendron mucronatum).
Heavy infestations cause the margins 
of terminal leaves to cup. These 
infested leaves will eventually turn 
yellowish and appear wilted. The 
lower leaves become covered with 
honeydew, followed by sooty mold 
(a black coating). To check for the 
presence of whiteflies, shake the 
terminal leaves of white azaleas to 
flush out adult whiteflies. Examine 
the lower surfaces of leaves for the 
presence of nymphs, which are flat 
and yellowish green. All stages occur 
on the undersides of leaves. 

Management Strategies
If the honeydew or damage is 
objectionable, spray the undersides 
of leaves with insecticidal soap or 
horticultural oil at a summer rate.

Whitefly adult (Davidson)

38A

Greenhouse whitefly nymphs (Davidson)

38

Mulberry whitefly nymphs (Davidson)

38
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39. Armored Scales
(See also “40. Euonymus Scale” on 
page 147)

Scales are sucking insects that attack 
a wide variety of trees. Heavy infesta-
tions may cause leaf yellowing, stunt-
ing, and dieback. Armored scales are 
small (about 1/8 inch long) and flat. 
They can be disklike, circular, elon-
gate, or oystershell-shaped. The color 
of the waxy cover is variable. They are 
found on twigs and branches and can 
be scraped off. They do not produce 
honeydew. Common examples of 
armored scales include oystershell, 
Lepidosaphes ulmi [photo 39A]; San 
Jose, Quadraspidiotus perniciosus;
obscure, Melanaspis obscura; and 
white peach scale, Pseudaulacaspis 
pentagona [photo 39B]. Oak pit scale, 
Asterolecanium minus, is shown in 
[photo 39C]. Japanese maple scale is 
shown in [photo 39D].

Management Strategies
To control armored scale infestations, 
prune out branches with severe 
symptoms. Parasites generally provide 
control of many scale infestations 
[photo 39E]. To protect parasites, avoid 
spraying with insecticides during the 
summer. If treatment is necessary, spray 
the tree with a dormant rate of horti-
cultural oil during the dormant season 
to control overwintering scales.

Oystershell scale (Davidson)

3 A

White peach scale on cherry (HGIC)

3

Oak pit scale (HGIC)

3

Japanese maple scale on 
euonymus (Davidson)

3

Parasite emergence holes in 
obscure scale (Davidson)

3 E
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40. Euonymus Scale
The euonymus scale, Unaspis euonymi,
is a very common and serious pest 
of evergreen euonymus, especially 
Euonymus japonica, and bittersweet. 
Occasionally, infestations are found 
on pachysandra. This armored scale 
insect develops large populations and 
is very difficult to control. The male 
scale covers are elongate and white 
with three longitudinal ridges [photo 
40A]. They occur in greatest numbers 
on the lower branches and leaves of 
the plant. The 1/8 inch female scale 
covers are broadly oystershell-shaped 
and dark brown [photo 40B]. They 
are found mainly on stems and occa-
sionally on leaves. Newly hatched 
crawlers are yellowish orange [photo 
40C]. White flecks on leaves [photo 
40D] are the best sign of this pest. On 
young leaves, each white fleck is often 
surrounded by a yellow halo. Heavily 
infested susceptible plants will prema-
turely drop large numbers of leaves 
in the winter, and dieback will occur. 
Dieback is most serious in winters fol-
lowing droughts. 

Management Strategies
Avoid planting Euonymus japonica. 
Plant cultivars such as kiautschovica
‘Manhattan’ that tolerate leaf drop. 
Cultivars such as variegated or dwarfed 
types, should be mulched and watered 
during drought to reduce winter leaf 
loss. Heavily infested euonymus should 
be cut back, and new shoots should 
be protected from reinfestation with 
sprays as needed. Overfertilization 
increases scale insect populations. 

Dormant horticultural oil sprays 
(in early spring before new growth 
starts), and summer sprays with oil 
or insecticidal soap, will help control 
euonymus scale. Spray all parts of the 
plants thoroughly. 

Euonymus scale on leaves (Davidson)

A

Euonymus scale settled crawlers (Davidson)

Euonymus scale (white male covers) on euonymus 
leaves (Davidson)

Euonymus scale (larger 
gray-ish brown scales 
in center are female; 
white scales are male; 
yellow ones are settled 
crawlers) (Davidson)
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41. Soft Scales
(See also “42. Cottony Camellia Scale” 
on page 149)

Soft scales are sucking insects that 
attack a wide variety of trees and 
shrubs. Heavy infestations may cause 
leaf yellowing, stunting, and dieback. 
Soft scales appear as raised bumps on 
twigs and branches and can be scraped 
off. They may be over 1/3 inch long 
when mature and vary in color. They 
produce honeydew and sooty mold, 
which may be present on leaves below 
infested branches. Common examples 
include cottony camellia, Pulvinaria 
floccifera; cottony maple, Pulvinaria 
innumerabilis; cottony azalea, Pulvi-
naria ericicola [photo 41A]; magnolia, 
Neolecanium cornuparvum; wax, 
Ceroplastes ceriferus [photo 41B]; 
tuliptree, Toumeyella liriodendri [photo 
41C]; calico, Eulecanium cerasorum
[photo 41D]; and European fruit leca-
nium, Parthenolecanium corni.

Cottony maple scale females are 
black, flat, and oval. They deposit 
¼-inch-long white, cottony egg sacs 
on the bark of branches of maple, 
elm, hawthorn, dogwood, sycamore, 
poplar, and linden. These egg sacs are 
found in May and June. 

Management Strategies
To control soft scale infestations, 
prune out branches with severe 
symptoms. Parasites generally provide 
control of many scale infestations. To 
protect parasites, avoid spraying with 
insecticides during the summer. If 
treatment is necessary, spray the tree 
with a dormant rate of horticultural oil 
during the dormant season to control 
overwintering nymphs.

Wax scale on holly (Davidson)

1

Tuliptree scale (Davidson)

1

Calico scale (Davidson)

1

1A
Cottony azalea 
scale (Davidson)
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42. Cottony Camellia Scale
The cottony camellia scale, Pulvinaria 
floccifera, is a soft scale that feeds on 
camellia, holly, yew, euonymus, and 
maple. It is also reported on beau-
tyberry, jasmine, mulberry, and hydran-
gea. Adult females are about 1/8 inch 
long, oval, and yellowish tan with a 
brown margin. They lay white, cottony 
egg masses on the undersides of leaves 
in May [photos 42A and 42B]. Crawlers 
hatch through June and remain on the 
undersides of leaves until fall. Heavy 
infestations in the spring may cause 
leaves to turn light green. Honeydew 
and sooty mold are the primary prob-
lems caused by this insect. 

Management Strategies
If infestations are heavy and sooty 
mold is objectionable, spray horticul-
tural oil in the dormant season. During 
the growing season, use horticultural 
oil to conserve beneficials.

43. Longtailed Mealybug
The longtailed mealybug, Pseudococ-
cus longispinus, may be found on lower 
leaf surfaces and stems [photo 43A]. 
Adults are about 1/8 inch long and 
covered with white wax [photo 43B]. 
The body margin is ringed with white 
wax filaments, and the last pair is over 
half the length of the body. Immature 
mealybugs have short wax filaments. 

This species feeds on pyracantha, 
holly, yew, and rhododendron. 
Infested plants will have honeydew 
and sooty mold (black coating) on the 
leaves. Terminal leaves may become 
yellow and distorted, and dieback 
may occur. Infested plants are usually 
growing in sheltered locations, such as 
against south-facing walls. Two to three 
generations occur every year, and the 
immatures overwinter on the bark.

Cottony camellia scale on holly (HGIC)

A

Cottony camellia scale (Vasvary)

Mealybug on shrub-type sumac (HGIC)

3A

Mealybug on woody plant twig (HGIC)

3

(continued)
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Management Strategies
Inspect plants for beneficial predators 
such as lady beetles (also known as 
ladybird beetles or ladybugs). Some 
immature lady beetles may resemble 
mealybugs but move faster. Check 
carefully before spraying with an 
insecticide. Horticultural oil may be 
sprayed on dormant plants to reduce 
the overwintering population. A sum-
mer rate of horticultural oil will reduce 
the numbers of mealybugs during the 
growing season if spray coverage is 
thorough.

44. Boxwood Psyllid
The boxwood psyllid, Psylla buxi,
causes a characteristic cupping of the 
leaves on the terminal and lateral twigs 
of boxwood [photo 44A]. This insect 
can overwinter as an egg or as a first-
instar nymph under bud scales. As the 
buds develop in the spring, eggs hatch 
and nymphs emerge to infest the leaves. 
Feeding causes the leaves to curl and 
form a cup that encloses the greenish-
colored nymphs. The nymphs produce 
a white, waxy secretion that may cover 
part of the body or small waxy pellets 
beside the nymphs [photo 44B]. The 
greenish adults [photo 44C] emerge 
from late May into June, mate, and lay 
eggs under the bud scales. Only one 
generation occurs each year. This pest 
causes aesthetic damage to American 
boxwood and English boxwood. 

Management Strategies
Nymphs may be controlled with 
horticultural oil or insecticidal soap 
sprays in April and May. Adults may 
be controlled by a registered residual 
insecticide in late May into June. 
Treatment is only necessary to manage 
heavy infestations.

Boxwood psyllid damage (HGIC)

A

Boxwood psyllid nymphs with wax (Davidson)

Boxwood psyllid adult (Davidson)
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45. Spittlebugs
Spittlebugs are sucking insects that 
feed on various trees, shrubs, and her-
baceous perennials. Adults are 1/4–1/2 
inch long, dull-colored, and broadly 
oval with prominent eyes. Most notice-
able are the nymphs (immatures), 
which are covered with a white, frothy 
material [photo 45A]. Nymphs are 
smaller than adults and are usually a 
pale greenish yellow. Both adults and 
nymphs suck plant sap from the twigs 
of host plants. Some species appear to 
have a toxin that destroys plant tissue, 
causing leaf stunting, distortion, and 
twig dieback. 

To monitor for this insect, look for 
the white spittle masses [photo 45B]
on the twigs of host plants from April 
through June. Adults are present from 
July through September.

Management Strategies
In light infestations, manually destroy 
nymphs inside the spittle mass. These 
insects rarely require spraying with an 
insecticide.

Spittlebug close-up (HGIC)

A

Spittlebug on lavender (HGIC)
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46. Thrips
(See also “47. Pear Thrips” on page 
153)

A mere 1–2 millimeters long, thrips 
are very tiny insects. They are slender 
with narrow wings fringed with hairs 
[photos 46A and 46B]. They may be 
white, yellow, brown, or black. The 
immatures are smaller and usually 
white or yellow. There are several 
generations per year. Some species 
overwinter in the soil; others die in 
winter and are replaced in the spring 
by populations migrating in from the 
South. Some thrips may feed on only 
one plant species, while others are 
general feeders on the flowers and 
leaves of trees, shrubs, and perennials. 

Some thrips species feed only on pol-
len and cause no damage. Others suck 
plant juices in a linear pattern that 
looks like irregular white streaks and 
gives a silvery appearance to damaged 
leaves [photo 46C]. Some species may 
deposit minute black fecal spots on 
leaves. On flowers, damage appears 
as white or brown blotches. 

Management Strategies
Thrips rarely damage trees and shrubs 
in the Northeast and generally do not 
require control in the landscape. They 
are usually controlled by predatory 
insects such as minute pirate bugs and 
predatory mites. 

Thrips close-up (Davidson)

A

Flower thrips (Clement)

Privet thrips damage on privet leaf (Davidson)
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47. Pear Thrips
(See also “46. Thrips” on page 152)

Pear thrips, Taeniothrips inconsequens
(Uzel), are tiny insects that cause dis-
tortion of leaves and defoliation of fruit 
and shade trees. They were introduced 
into California from Europe in 1904 
and are now found throughout most of 
the United States. They feed on many 
plants but are primarily a problem on 
fruit trees, maples, birches, ash, black 
cherry, and beech.

Adult thrips are less than 2 millimeters 
long, narrow, and dark brown with 
narrow fringed wings [photos 47A 
and 48B]. Immatures (larvae) are 
white or yellow with red eyes and 
wingless [photo 47C]. Larvae move 
to the soil in mid-June, where they 
spend the winter. The thrips emerge 
in the spring and feed on expanding 
buds and leaves. Adult females (there 
are no males) lay eggs primarily in leaf 
veins and petioles, resulting in small 
brown scars. There is one generation 
per year.

Damage to foliage is caused by the 
thrips feeding. Leaves appear smaller 
than normal, yellow to brownish 
green, and distorted [photo 47D]. Pre-
mature leaf drop may occur to varying 
degrees, depending on the severity of 
damage.

Management Strategies
Many natural enemies of pear thrips 
in North America help keep them 
under control. Trees that have suffered 
damage should be watered during dry 
periods and fertilized to help reduce 
stress. Applications of horticultural oil 
(dormant rate) may be applied at bud 
break to help reduce thrips popula-
tions. Care should be taken when 
spraying maples to avoid damaging 
buds. Only spray on dry days when 
freezing conditions will not occur 
within 24 hours. 

Pear thrips adult close-up (Downer)

A

Pear thrips adult close-up (Downer)

Pear thrips larvae (Downer)

Pear thrips damage on maple leaves (Downer)
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48. Spider Mites
Spider mites are very tiny plant pests 
that are related to spiders. They feed 
only on plants. The colors may be red-
dish or light green with two dark spots 
[photo 48A]. They are about the size 
of a period on a page. Some spider 
mites tend to be a problem in hot, dry 
weather and have a very broad host 
range. 

Spider mites suck the chlorophyll from 
leaves, which results in fine white 
spots or stipples on the leaves [photo 
48B]. Heavy feeding causes yellowing 
[photo 48C], browning, and eventual 
death of leaves. Some spider mite spe-
cies produce webbing that covers the 
leaves and stems when populations 
are high. The two-spotted spider mite 
feeds mainly on undersides of the 
leaves.

Management Strategies
If spider mites become a problem, 
periodically hose down small trees 
with a strong spray of water. Be sure 
to get good coverage of the lower leaf 
surfaces. It is impractical to spray large 
trees. When control is needed, use 
insecticidal soap or horticultural oil 
to minimize adverse effects on natural 
predators, or consider releasing preda-
tory mites. Predatory mites are avail-
able commercially through mail-order 
sources.

Two-spotted spider mite (Davidson)

8A

Spider mite damage close-up on forsythia (Davidson)

8

Buddleia with spider mite damage, yellowing 
(Malinoski)

8
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49. Boxwood Mite
The boxwood mite, Eurytetranychus 
buxi, is most commonly found on 
Buxus sempervirens cultivars. This 
species is yellowish green or reddish 
and 1/2 millimeter long. The yellow 
eggs [photo 49A] overwinter on leaves 
and hatch in April. Injury appears as a 
fine stippling of the leaves early in the 
season, followed by a general grayish, 
dingy, unhealthy appearance [photos 
49A and 49B]. Japanese boxwood 
is less susceptible to this pest, but its 
cultivars are very susceptible.

Management Strategies
To control boxwood mites, apply a 
dormant rate of horticultural oil to 
the undersides of leaves before new 
growth begins in the spring. Light 
summer populations of mites may be 
controlled with a summer rate of horti-
cultural oil or insecticidal soap sprays. 
A biological control option for heavy 
mite infestations may be the release of 
predatory mites, which are available 
from a number of mail-order sources.

Close-up of boxwood mite damage and yellow eggs 
(Davidson)

A

Boxwood spider mite damage (Davidson)
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50. Eriophyid Mites
(See also “51. Pearleaf Blister Mite” on 
page 157)

Adult eriophyid mites are very small 
(less than 1 millimeter). They are spin-
dle-shaped with four legs and may be 
white, yellow, or orange [photo 50A]. 
You will need a hand lens to see them. 
Several generations are produced each 
year. Some species overwinter in bark 
crevices and under bud scales. Some 
species feed on the leaf surfaces of 
both deciduous and needled ever-
green trees, causing the foliage to turn 
olive-tan. Others cause leaf galls (some 
appearing fuzzy) on beech and maple 
[photos 50B and 50C], leaf blisters on 
pear, or damaged buds of yew and 
flowers of ash. Some eriophyid mites 
may even cause witches’-broom galls 
in hackberry, rose, Scots pine, and 
poplar.

Management Strategies
To check for eriophyid mites, look 
for off-color foliage and leaf or bud 
abnormalities. Use a 10X or 20X 
hand lens. Large mite populations 
often produce many elongate, white 
shed skins. Plants with a history of 
eriophyid mite damage should receive 
a dormant oil spray to kill overwinter-
ing life stages. To prevent heavy gall 
infestations, spray with horticultural 
oil (summer rate) at bud break. Leaf-
feeding mites can be controlled with a 
spray of horticultural oil (summer rate) 
whenever they reach damaging levels. 
Check horticultural oil labels carefully 
and follow all instructions and safety 
precautions.

Magnified image of 
eriophyid mite (HGIC)

A

Eriophyid mite gall on beech (Davidson)

Maple spindle gall (Davidson)
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51. Pearleaf Blister Mite
The pearleaf blister mite, Eriophyes 
pyri, causes damage to leaves, buds, 
and fruit of ornamental and edible 
pears. Blister mites are eriophyid mites. 
They are extremely small (0.16–0.25 
millimeter long) and cannot be seen 
without a 16–20X hand lens. The 
body is white, long, and narrow. They 
have two pairs of legs attached at the 
head end. Damage to leaves appears 
as small blisters 0.125–0.25 inch in 
width [photos 51A and 51B]. The 
blisters begin as small greenish bumps 
that turn red and eventually blackish 
brown. Mites can be seen on the 
undersides of leaves with a hand lens. 
Feeding damage on developing fruit 
causes depressed, russeted spots and 
eventually deformation.

Management Strategies
This mite causes primarily cosmetic 
damage and control is generally not 
recommended.

Pearleaf blister mite, single leaf (HGIC)

1A

Pearleaf  blister mite on Bradford 
pear (HGIC)

1
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52. Privet Rust Mite
Privet rust mite, Aculus ligustri, is a 
pest of amur and California privet, 
Ligustrum amurense and L. ovalifolium.
Feeding by the mites causes leaves to 
cup downward and turn olive green 
[photo 52A]. This species is very tiny 
(less than ½ millimeter long), white to 
yellow, and spindle-shaped with four 
anterior legs [photo 52B]. To monitor 
for privet rust mite, examine new leaf 
growth in the spring for the first signs 
of leaf cupping and color change to 
olive green. If you have a hand lens, 
look for the minute, yellow adult mites 
on leaves or flower buds. Most dam-
age occurs from April through June. 

Management Strategies
A dormant oil spray may be applied 
to reduce overwintering mite popula-
tions and prevent a spring outbreak. In 
spring, a summer rate of horticultural 
oil or insecticidal soap spray may be 
applied, if needed.

Privet rust mite close-up (HGIC)

Privet rust mite damage (HGIC)

A
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53. Galls
(See also “54. Eyespot Galls” on page 
161)

Galls are abnormal swellings of plant 
tissue, usually on leaves and twigs. 
They can be caused by insects, mites, 
bacteria, fungi, or nematodes. Chemi-
cals produced by egg laying and feed-
ing activities cause most insect- and 
mite-caused galls. The chemicals 
cause the affected plant cells to swell. 
Aphids, midges, wasps, psyllids, some 
beetles, and eriophyid mites can cause 
galls. Leaf galls may disfigure foliage, 
but they do not seriously affect the 
health of trees and shrubs. Photos 
53A–53H show some of the many 
types of galls that affect broadleaved 
woody trees and shrubs.

Management Strategies
Chemical control is usually not rec-
ommended. To prevent completion 
of the insect or mite life cycle, prune 
twig and stem galls while they are 
green. Small holes in the gall indicate 
that the inhabitants have escaped to 
repeat the cycle. 

The following galls may be controlled 
with horticultural oil:

The maple bladder gall mite, Vasates 
quadripedes [photo 53A], prefers red 
maple, and the maple spindle gall 
mite, Vasates aceriscrumena, prefers 
silver and sugar maple. They are both 
eriophyid mites. Spray trees with horti-
cultural oil at the dormant rate before 
bud break in the spring. Once galls 
have formed on leaves, it is too late 
for treatment. These galls rarely require 
treatment.

Hickory leaf stem gall [photo 53B] is 
caused by the phylloxeran Phylloxera 
caryaecaulis, an aphidlike insect. 
Spray trees with horticultural oil at 
the dormant rate in spring just as new 
growth begins. Treatment is ineffective 
once galls begin to develop.

Maple bladder gall (HGIC)

3A

Hickory leaf stem gall (HGIC)

3

Woolly leaf gall on oak (Mulrooney)

3

Oak apple gall (HGIC)

3

(continued)
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Horned oak gall cross-section (Clement)

3E

Oak sower gall (Mulrooney)

3

Gall caused by dogwood club gall midge; gall is 
the swollen portion of the twig (indicated by white 
arrow) (Mulrooney)

3

Spangle gall on oak (Davidson)

3
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54. Eyespot Galls
(See also “53. Galls” on page 159)

The most colorful and noticeable 
leaf gall is caused by the eyespot 
gall midge, Cecidomyia ocellaris, a 
small gall midge that rarely causes 
injury. It occurs on red maple but may 
also attack silver, striped, and sugar 
maples. 

Adults emerge from the soil in the 
spring and lay eggs in the leaf tissue on 
the undersides of leaves. As the larva 
grows, the leaf tissue surrounding it 
swells slightly, and the plant develops 
red and yellow rings around the gall 
[photos 54A and 54B]. The spots are 
8–10 millimeters in diameter. The color 
is most intense in June, and later the 
gall turns brown. The larva completes 
its development in eight to ten days 
then drops to the ground, burrows 
into the soil, and pupates. There is one 
generation a year.

Another species of gall midge, Theco-
diplosis liriodendri, causes a gall on 
tuliptree leaves. The tuliptree spot gall 
is brown and resembles a fungal leaf 
spot. As the spots age, the tissue may 
drop out, leaving a hole in the leaf. The 
spots are 4–7 millimeters in diameter. 
The life cycle is similar to the eyespot 
gall midge on maple, but this species 
produces several generations per year. 

Management Strategies
These gall midges rarely cause injury. 
No control is necessary.

Eyespot gall on maple (HGIC)

A

Close-up of eyespot gall on maple (Clement)
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55. Hollyberry Gall 
Midge
The hollyberry gall midge, Asphon-
dylia ilicicola, causes berries of holly 
to remain green during the fall and 
winter [photos 55A and 55B]. The 
adult midge [photo 55C] lays eggs in 
the young fruit of hollies while the pet-
als are still present. Larvae (maggots) 
hatch and feed inside the developing 
fruit. The berries grow to near normal 
size but remain green. 

Management Strategies
There are no chemical controls. Early-
blooming trees are more likely to be 
attacked. Resistant cultivars are avail-
able; check with your local nursery for 
cultivars in your area.

Ripe (bottom) and midge-infested (top) berries 
(Davidson)

A

Holly berries prevented from ripening by hollyberry 
midge (Davidson)

Adult hollyberry midge (Davidson)
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T he damage caused by some types of wildlife can be 
costly and discouraging to any gardener or homeowner. 
Unfortunately, there is no single, quick, guaranteed 

solution to a serious pest problem.

There are basically three possible solutions to most animal 
problems: 

•  The problem animal can be trapped and either relo-
cated or killed. 

•  A barrier can be constructed to prevent animal access. 

•  Repellents can be used to discourage animal activity.

Effective control depends on three prime factors: timing, per-
sistence, and diversity.

• Timing: Proper timing is crucial to most animal-
control problems. Gardeners should install barriers 
around gardens before an animal problem occurs. If 
left unattended, some animals will destroy a garden in 
a very short time. It is important to act at the very first 
indication of their presence.



164

• Persistence: Many animals can foil various attempts 
to discourage them. The first attempt at constructing a 
barrier or using a repellent may not work. 

• Diversity: In many cases, a single approach to control 
may not work, and no single control method that was 
effective before is guaranteed to be effective again. 
Animals differ in their habits and will use their inge-
nuity to get into a garden. Typically you will need a 
variety of strategies and devices for animal control.
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1. Deer
Deer are rapidly becoming the most 
troublesome animal in landscapes 
[photo 1A]. The most commonly 
recognized damage to young trees 
and shrubs is from deer, which feed on 
the buds, leaves, and stems of many 
ornamental plants [photo 1B]. Deer 
also damage tree trunks by feeding on 
them or rubbing their antlers on the 
bark [photo 1C]. High populations 
can cause serious damage to farms, 
orchards, nurseries, and suburban 
properties. 

Deer browsing is easy to recognize. 
Because deer have no upper incisors, 
they must tear or jerk plants when 
feeding, so twigs and stems have a 
torn, jagged appearance. Rabbits and 
rodents usually clip stems neatly at a 
45-degree angle. The height at which 
damage occurs, from ground level 
to about 6 feet, often rules out other 
animal damage.

Deer can severely damage shrubs and 
trees by rubbing their antlers on them 
to remove the velvet covering. (Antler 
“velvet” is a soft vascular material that 
helps to nourish the antlers as they 
develop.) Antler rubbing usually occurs 
on small flexible saplings, tree trunks, 
and limbs. Damaged bark may have 
vertical scrapes and shredded areas 
with the underlying wood exposed 
[photo 1D]. Male deer, or bucks, 
develop antlers from April through 
August. During the fall breeding sea-
son, the velvet dries and is rubbed off 
as the antlers are polished. Antlers are 
shed in midwinter.

Management Strategies
Begin using repellants or scare devices 
as soon as you notice deer activity. Con-
trol is more likely if deer do not form 
a habit of browsing on your property. 
For best results, alternate deer-control 
methods. Deer are extremely adapt-

Deer in field (USDA-APHIS)

1A

Deer damage to euonymus (HGIC)

1

(continued)
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able and quickly become accustomed 
to new sounds and smells. When 
landscaping, choose ornamentals that 
are rarely or seldom damaged by deer. 
Under severe weather conditions, deer 
may feed on any plant material. 

To determine the most effective con-
trol, consider the pattern of damage, 
the deer population, site characteris-
tics, and the economic impact of the 
damage. In general, summer damage 
to woody landscape plants is less 
extensive than winter damage and 
can be controlled using repellants, 
scare devices, or low-cost temporary 
fencing. To prevent long-term damage 
to trees and shrubs, permanent fencing 
may be the only realistic solution to 
winter deer browsing. 

Ask yourself how much time and 
money you are willing to spend to 
reduce deer damage. What is the value 
of the plant material you are losing? 
Base your deer-control program on 
the most severe damage occurring in 
a five-year period. Investigate the deer 
population, density, and travel routes 
in your area through the state depart-
ment of natural resources or division of 
fisheries and wildlife. This information, 
as well as site considerations such as 
lot size and local covenants, will help 
you decide on the best combination of 
deer-control options.

Deer damage to tree trunk (HGIC)

1

Antler rubbing damage to sapling 
(Hartranft)

1
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2. Squirrels
The common species of squirrel in the 
eastern United States is the eastern 
gray squirrel [photo 2A]. Flying squir-
rels and red pine squirrels are also 
found in the region. Seeds, nuts, tree 
fruits, insects, leaves, buds, twigs, and 
bark are their primary foods. Squirrels 
are most active in the early morning 
and late afternoon, with the exception 
of flying squirrels, which are nocturnal 
and feed at night. Most squirrels feed 
and forage within 1 acre of their nest. 
In addition to gnawing twigs and bark 
for nest building and food, squirrels 
clip small branches, littering the 
ground beneath trees [photo 2B–2D]. 
This seldom causes damage to the tree 
and control is usually unnecessary.

Management Strategies
High squirrel populations or exces-
sive damage may warrant control 
measures. To prevent squirrels from 
jumping between trees and buildings, 
trim tree branches so they are 6–8 feet 
away from buildings. Live trapping can 
help reduce squirrel populations. Use 
a wire cage or box trap, baited with 
fruit, nuts, peanut butter, or birdseed. 
It helps to bait the trap for a few days 
before setting it, as this allows the 
squirrels to become accustomed to 
feeding from it. To prevent possible 
exposure to rabies, wear gloves and 
avoid handling the animals. Check 
with your animal-control facility for 
local regulations.

Squirrel on tree trunk (holes in trunk 
due to woodpecker damage) (HGIC)

Squirrel damage, bark shredding on branch (HGIC)

Close-up of clipped twigs from squirrels (HGIC)

A

Twigs on ground due to squirrels (HGIC)
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3. Woodpeckers
Woodpeckers belong to a group of 
birds that also includes flickers and 
sapsuckers. Most woodpeckers peck 
holes into trees in search of wood-
boring insects, but many species will 
make holes in sound wood where 
no insects exist [photos 3A and 3B]. 
Sapsuckers drill numerous 1/2-inch 
holes in healthy trees to feed on sap 
[photo 3C].

Management Strategies
Woodpeckers can be very persistent, 
so this problem needs to be addressed 
as soon as it begins. Visual repellents 
such as toy twirlers and plastic reflec-
tive strips have been successful as 
repellants. Loud noises can also be 
useful. To protect trees from sapsuck-
ers, wrap barriers of 1/4-inch hardware 
cloth, plastic mesh, or burlap around 
injured areas to discourage further 
feeding activity. This method may be 
practical only for high-value ornamen-
tal or shade trees.

Piliated woodpecker damage to tree trunk (Hartranft)

3A

3

Sapsucker damage to shade tree 
(HGIC)

3
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4. Voles
The vole, also called a meadow 
mouse, is a member of the rodent fam-
ily. It has a compact, stocky body; short 
legs; and a short tail [photo 4A]. Its 
eyes are small, and its ears are partially 
hidden. 

Voles will feed on bulbs, bark, and 
plant roots [photos 4B and 4C]. They 
do not hibernate, so they are active 
year round, both day and night. They 
construct many tunnels and runways 
with numerous entrances [photo 4D]. 
Runways are often lined with grass 
clippings. 

Management Strategies
Voles can be controlled by several 
methods:

• Mow lawn areas regularly, and 
keep mulch pulled away from 
trunks of trees and ornamentals.

• Set spring-loaded mousetraps. 
Place the trap at a right angle to 
the runway with the trigger end 
in the runway. The best bait is 
peanut butter with a bit of apple.

Vole damage on holly trunk (Mulrooney)

Vole damage on nandina (bark has been chewed 
away) (HGIC)

Vole holes in soil (HGIC)

Vole or meadow mouse (USDA-APHIS)

A
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5. Rabbits
The wild rabbit in the eastern United 
States is the eastern cottontail [photo 
5A]. Rabbits are abundant in both 
rural and suburban areas. They tend to 
concentrate around shrubs, overgrown 
fencerows, or field edges. They are 
rarely found in dense woodlands or 
open grassland. Their chewing can 
severely damage the stems and trunks 
of trees and shrubs. Eastern cottontail rabbit (Terry)

A

Management Strategies
Protect the trunks and stems of trees and shrubs with 18-inch-high cylinders of hardware 
cloth. Several types of odor and taste repellents are also available. Removing excessive 
vegetation cover can also reduce the available habitat.

6. Porcupines
In Maryland, the porcupine is pres-
ent only in the northern and western 
regions and is even rather rare in these 
areas. It is more plentiful in Pennsyl-
vania, New York, and into Canada. 
Porcupines are members of the rodent 
family. They are about 2 ½ feet long 
and weigh up to 30 pounds. They 
move slowly and protect themselves 
with their long quills [photo 6A]. They 
live in the forests and feed at night, Porcupine (Nichols)

A

preferring the bark and twigs of trees with smooth bark. They are active the entire year. Their 
chewing can damage trees, buildings, and wooden tool handles. 

Porcupines are quite interesting, gentle animals and should not be harmed. The damage 
they cause is usually tolerable, as it is generally limited to forests and not seen in suburban 
landscapes. 

Management Strategies
Specimen trees can be protected with 30-inch bands of aluminum flashing around the trunks 
to prevent porcupines from climbing. A porcupine is fairly easy to trap with a large live trap 
placed around the tree being damaged. Bait the trap with a piece of wood or cloth soaked 
with salt, as porcupines crave salt and will readily go for the bait. Captured porcupines 
should be moved a long distance away, 25 miles or more with landowner consent. However, 
a relocated porcupine may not have a good chance of survival. A permit from a department 
of natural resources/wildlife may be necessary to trap porcupines. 
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7. Beavers
The beaver is the largest North Ameri-
can rodent [photo 7A]. They may grow 
to 100 pounds, although the average 
is 35–50 pounds. With webbed feet 
and a large, flat tail, they are suited to 
life in the water. They frequently live in 
sediment-control ponds in the middle 
of housing developments. 

Beavers feed at night, primarily on 
woody plants, although they will also 
eat herbaceous and aquatic plants. 
They become troublesome when they 
girdle or cut down landscape trees or 
when their dams cause flooding of 
roads or other property. Some of their 
favorite tree species are alder, black 
gum, sweet gum, willow, pine, and 
maple. Entire trees can be brought 
down by beavers chewing through the 
trunks [photos 7B and 7C]. 

Management Strategies
Put metal barriers of welded or woven 
wire fencing around valuable trees 
to protect them from beaver damage 
[photo 7D]. Fencing is not very effec-
tive in excluding beavers from ponds. 
When beaver populations become too 
large and routinely destroy landscapes, 
it is necessary to contact a local animal-
control service or state department of 
natural resources/fisheries/wildlife.

Close-up of beaver chewing damage (HGIC)

Large tree with beaver chewing damage (HGIC)

Wire cage for beaver damage prevention (HGIC)

Beaver (Wood)

A
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1. Mistletoe
A parasitic plant of shade trees, mistle-
toe obtains moisture and nutrients 
from the stems of the host plant. It 
appears as a dense, spherically shaped 
bunch of vegetation in trees [photo 
1A]. Eastern mistletoe produces fruit, 
which is eaten by birds but toxic to 
humans and livestock [photo 1B]; this 
is the type that is packaged and sold as 
a Christmas decoration.

Mistletoe seed is dispersed by birds 
that feed on the berries. Seeds that 
germinate on the thin bark of twigs 
and small branches cause infection. 
The tips of branches beyond the point 
of attachment of the mistletoe die, and 
galls, swellings, or clusters of twigs 
called witches’-brooms sometimes 
develop at the point of infection. 
Multiple infections in trees result in 
loss of vigor, dieback, and sometimes 
tree death.

Management Strategies
Remove mistletoe from trees by prun-
ing. Use a pole pruner if necessary.

Mistletoe in shade tree (M. K. Malinoski)

1A

Close-up of leafy mistletoe  (F. A. 
Baker, Utah State University; © 
University of Georgia)

1
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2. Algae and Moss
Algae and moss often grow as green 
patches on the bark of trees [photos 
2A–2C]. Contrary to popular belief, 
moss does not grow only on the north 
side of a tree. Algae and moss grow 
in any moist, shady site. They live 
on the tree bark without harming it. 
Mosses are nonvascular plants, able to 
colonize on hard, impervious surfaces 
such as bare rock and brick as well as 
tree bark. Algae and moss are primitive 
plants that derive nourishment through 
photosynthesis. Some algae may have 
a moist or slimy appearance. While 
they are both usually green, colors 
may range from blue-green to black. 

Management Strategies
No controls are necessary.

Moss growing around base of trees (HGIC)

Algae on bark (HGIC)

A

Moss growing on bark of tree  (David Clement, 
HGIC)
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3. Lichens
Lichens are living organisms com-
posed of a fungus and algae living in a 
symbiotic relationship. (In a symbiotic 
relationship, two organisms function 
in a way that is mutually beneficial.) 
Because the algae derive nutrients 
through photosynthesis and the fungi 
protect the algae from drying out, 
lichens can live and grow in extremely 
barren areas, even Antarctica. They 
grow in colonies on tree trunks, rocks, 
and fences [photos 3A and 3B]. 

Lichens grow in many interesting 
forms. Those with a flattened and 
crusty appearance are called crustose 
lichens. Foliose lichens have raised, 
leaflike lobes. Fruticose lichens have 
branched growths with finger- or 
threadlike projections. Colors range 
from gray-green to bright orange-red. 

Lichens are considered an indicator of 
good air quality. They are extremely 
sensitive to sulfur dioxide and are 
not usually found in industrial areas. 
Lichens rarely develop on rapidly 
growing trees, probably because the 
bark is shed before the lichens have 
time to spread. They may be more 
likely on mature, declining, or less 
vigorous trees due to the trees’ slower 
growth rate, but lichens do not cause 
the decline. 

Management Strategies
Lichens grow harmlessly on tree trunks 
and no control is necessary.

Algae and lichens on tree trunk (HGIC)

3A

Lichens on tree trunk (HGIC)

3
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4. Mushrooms, Slime 
Molds, Bird’s Nest Fungi, 
and Artillery Fungi
Commonly used organic mulches, 
such as wood chips and bark, decom-
pose over time. The primary organisms 
responsible for this decomposition are 
bacteria, fungi, and protists, which 
derive nutrition from the cellulose, 
lignin, and other organic compounds 
in the mulch. Some organisms, such as 
slime molds, feed on the bacteria and 
other organisms in the mulch. Bacteria 
and fungi are microscopic, but fungi 
can produce visible structures that 
are involved with reproduction. Fungi 
associated with organic decomposition 
are not harmful to landscape plants, 
but their presence can draw questions 
from curious observers. 

Many mushroom species can be 
associated with decomposing mulch. 
One of the more interesting groups is 
called stinkhorns because of the foul 
odor they produce [photo 4A]. Flies 
attracted to the foul odor are respon-
sible for dispersal of the fungal spores. 

Slime molds are now considered pro-
tists. The genera Fuligo and Physarum
often begin as brightly colored sticky 
masses on the mulch surface before 
becoming dry and crusty [photos 4B 
and 4C]. They produce dustlike black 
spores within these masses. 

Bird’s nest fungi in the genera Cyathus
and Crucibulum produce small cuplike 
structures that are referred to as “bird’s 
nests” because of the egglike masses 
of spores found within [photo 4D]. 
These spore masses are propelled by 
raindrops and contain a sticky material 
that can attach to leaves, fence posts, 
and other structures. The spore masses 
are usually easy to remove. 

Artillery fungi in the genus 
Sphaerobolus are a smaller type of 
bird’s nest fungus that orient them-

Yellow slime mold fungus on mulch (Stanton Gill, 
U of MD)

Slime mold on mulch (HGIC)

A
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selves toward light or bright surfaces. 
The cups are cream to orange-brown 
and contain a single spore mass that 
is released under pressure and can 
be propelled up to 20 feet away. The 
sticky black spore masses resemble 
tar specks and adhere to buildings, 
cars, and leaves [photo 4E]. They 
can be very difficult and frustrating to 
remove. 

Management Strategies
Although not necessary, management 
strategies include removing the organ-
isms and using alternatives to wood 
mulches. Mulch materials composed 
primarily of hardwoods are more 
prone to problems with artillery fungi. 
It is better to use softwood bark mulch 
in areas near homes.

Bird’s nest fungi mushrooms in mulch (HGIC)

Artillery fungus spores on magnolia leaf (HGIC)

Stink horn fungi (HGIC)

E
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abdomen — the posterior of the three main 
body divisions of an insect

abiotic — describes damage due to non-
parasitic factors such as girdling roots, air 
pollution, grade changes, etc.

acervulus — cup-shaped fungal fruiting body 
where spores are formed

adventitious (roots) — roots that grow from 
areas of the plant other than the main roots 
such as stems or leaves

aeciospore — a type of rust fungi spore

allelopathy — inhibition of one species of 
plant by chemicals produced by another 
plant

antenna (pl antennae) — a pair of segmented 
appendages located on an insect’s head 
above the mouthparts and usually sensory 
in function

anthracnose — disease caused by acervuli-
forming fungi and characterized by sunken 
lesions and necrosis

bacterium (pl bacteria) — a unicellular 
organism that has a cell wall and divides 
by fission; is usually rod-shaped, with or 
without flagella

basidiocarp — fruiting body of a group of 
fungi that includes mushrooms, rusts, and 
wood-decay fungi

basidiomycete — a type of fungus that pro-
duces mushrooms and rusts and causes 
wood decay

biological control — employing parasites, 
predators, or other pathogenic microor-
ganisms to control problem organisms 
such as diseases or insect pests

blight — any sudden, severe, and extensive 
spotting, discoloration, wilting, or destruc-
tion of leaves, flowers, stems, or entire 

plants; usually attacks young, growing 
tissues (in disease names, the word is often 
coupled with the name of the affected part 
of the host; for example, leaf blight, blos-
som blight, shoot blight)

brood — the individuals that hatch from the 
eggs laid by one mother; individuals that 
hatch at about the same time and normally 
mature at about the same time

Bt — Bacillus thuringiensis, a microbial insec-
ticide that is a naturally occurring disease 
organism; var. kurstaki is effective against 
young caterpillar stages; var. tenebrionis
and var. san diego are effective against 
young larval stages of elm leaf beetle, cot-
tonwood leaf beetle, and imported willow 
leaf beetles

bud blast — death of buds usually due to 
environmental factors such as freezing, 
drought, etc.

cambium — layer of actively growing plant 
tissue between the phloem and xylem

canker — a necrotic or sunken localized 
diseased area, usually on a stem or shoot

caterpillar — larva of a butterfly or moth

causal agent — organism or agent that 
causes a given disease (for example, fungi, 
bacteria, viruses, nematodes)

cellulose – complex carbohydrate that is the 
main component of plant cell walls

chlorosis — abnormal yellowing of green 
plant tissue

chrysalis — the pupa of a butterfly

cocoon — a silken case inside which the 
pupa is formed

compound eye — an eye composed of many 
individual elements, each of which is rep-
resented externally by a facet; the external 

Glossary
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surface of such an eye consists of circular 
facets that are very close together or of 
facets that are in contact and more or less 
hexagonal in shape

conidium (pl conidia) — an asexual spore 
that is formed by the constriction and 
detachment of part of a hyphal cell at the 
end of a conidiophore and germinates by 
a germ tube

crawler — the active first instar of a scale 
insect

crochets — hooked spines at the tips of the 
prolegs of moth and butterfly larvae

cultural practices — general horticultural 
practices that include watering, pruning, 
fertilizing, etc.

cuticle — the noncellular outer layer of the 
body wall of an arthropod

desiccation — drying out of plant tissue

drip line — area under tree extending from 
the trunk to the edge of the canopy

ecdysis — molting; the process of shedding 
the exoskeleton

elytron (pl elytra) — a thickened, leathery, 
or horny front wing (as seen on beetles, 
earwigs, and some bugs)

epicormic branching — also know as suckers 
or water sprouts; shoots that arise from an 
adventitious bud; can occur along stems, 
branches, and the base of a woody plant

exoskeleton — a skeleton or supporting 
structure on the outside of the body

frass — plant fragments made by a wood-
boring insect and usually mixed with 
excrement

fruiting body — any of various spore-bearing 
fungal structures (such as pycnidium, acer-
vulus, apothecium, and cleistothecium)

fungicide (adj fungicidal) — a chemical or 
physical agent that kills or inhibits the 
growth of fungi

fungus (pl fungi) — a multicellular organism 
lacking chlorophyll or conductive tissues 
that absorbs its nutrition from various 
sources

gall — outgrowth or swelling of unorganized 
plant cells produced as a result of attack 
by bacteria, fungi, or insects

genus (pl genera) — a group of closely 
related species; the first name in a bino-
mial or trinomial scientific name; names 
of genera are Latinized, capitalized, and, 
when printed, italicized

grub — a thick-bodied larva with a well-
developed head and thoracic legs, without 
abdominal prolegs, and usually sluggish 
(for example, a Japanese beetle grub)

gummosis — sap that has bled from a wound 
and that usually hardens or solidifies

hardening off — act of gradually exposing 
plants to cooler temperatures and higher 
light before planting them in the garden

heartwood — wood in the center of a branch 
or trunk, usually darker in color

hibernation — dormancy during the winter

honeydew — liquid discharged from the 
anus of certain homopterans (aphids, soft 
scales, mealybugs, whiteflies, hoppers)

hypha (pl hyphae) — tubular filament of a 
fungus

infection — process in which a pathogen 
enters, invades, or penetrates and estab-
lishes a parasitic relationship with a host 
plant

infectious — capable of spreading disease 
from plant to plant

inoculum (pl inocula) — pathogen or 
pathogen part (for example, a spore or 
mycelium) that infects plants

instar — stage of an insect between molts

interveinal — between the veins

IPM (integrated pest management) — An 
approach to the management of pests 
in which all available control options, 
including physical, biological, and chemi-
cal controls, are evaluated and integrated 
into a unified program; seeks to minimize 
the disruption of natural mortality factors 
and maintain a healthy plant

leafminer — an insect that lives in and feeds 
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upon the leaf cells between the upper and 
lower surfaces of a leaf

lesion — wound or delimited diseased area

lignin — found in woody plant tissue, a com-
plex compound that gives mechanical 
strength to cell walls 

looper — a caterpillar that moves by looping 
its body; that is, by placing the posterior 
part of the abdomen next to the thorax 
and then extending the anterior part of the 
body forward; a measuringworm

maggot — a legless larva without a well-
developed head capsule (as of the true 
flies, Diptera)

midrib — the center rib of a leaf

molt — a process of shedding the 
exoskeleton

mosaic — disease symptom usually caused 
by a virus and characterized by foliage 
coloration, with a more or less distinct 
intermingling of normal and light green or 
yellowish patches

mottling — pattern of light green and dark 
green coloration in a leaf

mycelium (pl mycelia) — mass of hyphae 
constituting the body of a fungus

necrosis (adj necrotic) — death of tissue, 
usually accompanied by darkening to 
black or brown

nematode — colorless roundworms that 
reside in soil, plant roots, or foliage

nocturnal — active at night

nymph — the immature stage (following 
hatching) of an insect that does not have 
a pupal stage; the immature stage of Acari 
that have eight legs

ocellus (pl ocelli) — a simple eye of an insect 
or other arthropod

oviposit — to lay or deposit eggs

ovipositor — the egg-laying apparatus; the 
external genitalia of the female

parasite (adj parasitic) — organism that lives 
with, in, or on another organism (host) to 
its own advantage and to the disadvantage 

of the host without killing the host (see 
parasitoid)

parasitoid — an animal that feeds in or on 
another living animal for a relatively long 
time, consuming all or most of its tissues 
and eventually killing it (also used as an 
adjective describing this mode of life)

parthenogenesis — development of the egg 
without fertilization

pathogen (adj pathogenic) — any disease-
producing organism

petiole — stalk connecting a leaf to a stem

pheromone — a substance given off by one 
individual that causes a specific reaction 
by other individuals of the same species, 
such as sex attractants, alarm substances, 
etc.

phytotoxicity — injury to plant tissue caused 
by a pesticide or fertilizer

pitch — hardend sap on conifers

predator — an animal that attacks and feeds 
on other animals (its prey), usually animals 
smaller or less powerful than itself; the 
prey is usually killed quickly and mostly or 
entirely eaten; many individuals are eaten 
by each predator

prepupa — a quiescent stage between the 
larval period and the pupal period; the 
third instar of thrips

proleg — one of the fleshy abdominal legs of 
certain insect larvae

protist — single-celled organisms found in 
the kingdom Protista

pupa (pl pupae) — the stage between the 
larva and the adult in insects with com-
plete metamorphosis; a nonfeeding and 
usually inactive stage

puparium (pl puparia) — a case formed by 
the hardening of the next-to-last larval 
skin, in which the pupa is formed (as of 
the true flies, Diptera)

pustule — blisterlike, small erumpent spot, 
spore mass, or sorus

pycnidium — flash-shaped fungal fruiting 
body where spores are formed
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residual insecticide — an insecticide that has 
extended activity over a period of time

resistance (adj resistant) — (host with) the 
genetic ability to prevent or impede dis-
ease development

ring spot — disease symptom characterized 
by yellowish or necrotic rings enclosing 
green tissue, as in some plant diseases 
caused by viruses

rot — softening, discoloration, and often 
disintegration of succulent plant tissue as 
a result of fungal or bacterial infection

scab — crustlike disease lesion

sclerotium (pl sclerotia) — hard, usually 
darkened and rounded mass of dormant 
hyphae with thick, hard cell walls that 
permit survival in adverse environments

scorch — dieback along leaf margins

senescence — normal aging and eventual 
dieback of plant tissue

sign — indication of disease from direct vis-
ibility of the pathogen or its parts

sooty mold — dark coating caused by fungi 
growing on honeydew (excess plant sap) 
excreted by insects such as soft scales, 
mealybugs, aphids, and whiteflies

species — a group of individuals or popula-
tions that are similar in structure and physi-
ology and are capable of interbreeding 
and producing fertile offspring, and that 
are different in structure and/or physiology 
from other such groups and normally do 
not interbreed with them

spiracle — an external opening of the tra-
cheal system; a breathing pore

spore — reproductive body of fungi and 
other lower plants containing one or more 
cells; a bacterial cell modified to survive 
an adverse environment

sporulate — to produce spores

stippling — pattern of very fine white or yel-
low spots caused by the feeding of sucking 
insects and mites

stylet — a needlelike structure; one of the 
piercing structures in sucking mouthparts

suckers — also known as water sprouts, 
adventitious side shoots arising from 
stems, trunks, and branches

symptom — indication of disease by reaction 
of the host

terminal (leaves) — growing tip of a stem

thorax — in insects, the body region behind 
the head that bears the legs and wings

tolerance — capacity of a plant or crop to 
sustain disease or endure an adverse envi-
ronment without serious damage, injury, 
or loss of yield

transmit — to spread or transfer, as in spread-
ing an infectious pathogen from plant to 
plant or from one plant generation to 
another

tubercle — a small knoblike or rounded 
projection 

unisexual — consisting or involving only one 
sex, usually females

vector — agent that transmits inoculum and 
is capable of disseminating disease

virus — a submicroscopic pathogen that 
contains either RNA or DNA encapsulated 
by a specifically shaped protein coat

water-soaked — a symptomatic lesion that 
appears wet, dark, or sometimes greasy; 
can also appear sunken and translucent

water sprouts — also known as suckers, 
adventitious side shoots arising from 
stems, trunks, and branches

witches’-broom — disease symptom charac-
terized by an abnormal, massed, brushlike 
development of many weak shoots arising 
at or close to the same point

zoospore — fungal spore with flagella, 
capable of locomotion in water
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