]
Z
=]
®
<
]
]
4

CANADA
ONTARIO

TS Northern Ontario

———r————— Development Agreement
D

- Entente de dével

du nord de I'Onta

Forestry ¢ Foresterie

Natural Resources
Canada

Canadian Forest Service canadien
ervice les foréts

Ontario




I XXX X XXX XX XXX XXX XXX XX XYY XX XXX XX X



EEEEEREEELEREEREEER)

P ) D DD DDNDYYDYDY DYDY OY DY

NODA/NFP TECHNICAL REPORT TR-46
(Rev. ed.)

Field Guide to
Tree Diseases of Ontario

2004

C. Davis
Natural Resources Canada

and

T. Meyer
Ontario Ministry of Natural Resources

Canadian Forest Service
Great Lakes Forestry Centre
Natural Resources Canada

Sault Ste. Marie, Ontario

Yy

CANADA
ONTARIO

Northern Ontario
Development Ag;

Entente de développement
du nord de I'Ontario

NODA<EDNO

Forestry  Foresterie

Original funding for this report was provided through the
Northern Ontario Development Agreement's Northern Forestry Program.



National Library of Canada cataloguing in publication data
Davis, C. N.
Field guide to tree diseases of Ontario

Rev. ed.

(NODA/NFP technical report ; TR-46)
Includes an abstract in French.
Includes bibliographical references.
ISBN 0-662-36152-0

Cat. no. F029-42/46-2004E

1. Trees — Diseases and pests — Ontario

I. Meyer, T.

I1. Great Lakes Forestry Centre.

III. Title.

IV.Series.

SB764.C3D38 2004 634.9'6'09713 C 2004-980054-X

©Her Majesty the Queen in Right of Canada 2004
Catalogue No. F029-42/46-2004E
ISBN 0-662-361520
ISSN 1195-2334

Copies of this publication are available at no charge from:
Publications Services

Natural Resources Canada

Canadian Forest Service
Great Lakes Forestry Centre
1219 Queen St. E.
Sault Ste. Marie, Ontario
P6A 2ES

Microfiche copies of this publication may be purchased from:
Micro Media Inc.
Place du Portage
165, Hotel-de-Ville
Hull, Quebec J8X 3X2

This report was produced in fulfillment of the requirements for NODA/NFP
Project No. 4120 "Field guide to Ontario tree diseases".

Cover photograph: Uncinula adunca (Wallr.:Fr.) Lév., a causal agent of powdery
mildew, fruiting on willow leaves. (Photo credit: W.D. Biggs)

) DD DII0I9I939I9I9I9I99I92I92I9909392I9I992)I9292%92))2))



EEREREEREEREEEREREEREER R AR R R R R R R R R R EEEEEEENE

Donald Theodore Myren
April 5, 1940 - June 21, 1994

Don was born on April 5, 1940, in Red Wing, Minnesota. He grew up in
Wisconsin, attending high school in Baldwin, and earned his undergraduate
degree from the University of Minnesota in 1962.

During his early years, Don was very active in scouting, achieving the level
of Eagle Scout. He learned at an early age the values that he practised for the
rest of his life. He loved sports—downbhill skiing, swimming (he earned money
in the summers as a lifeguard and teacher), football, track and field, and
golfing were his favorites. He earned many letters in high school and
continued the skiing and golfing into his later years. He was an avid fan of
the Green Bay Packers, but he basically loved the sport and followed the
exploits of all its teams.

Don met his wife Terri while working on his Master’s degree at North Carolina
State University. They were married in 1963, and, upon completion of his
degree, they moved to Madison, Wisconsin, where Don began his PhD
program. He was greatly influenced during this time by two wonderful
teachers and friends—Dr. Arthur Kelman and Dr. Robert Patton. Five years
and two children later, he graduated from the University of Wisconsin and
took a job with Forestry Canada—starting work at the Great Lakes Forest
Research Centre in Sault Ste. Marie in 1969. A year later, his son was born.

Don loved the city and surrounding area and found his job to be exactly
what he wanted. In Sault Ste. Marie, he became involved in cross-country
skiing. He was an active member of the Canadian Ski Patrol and was Nordic
Ski Patroller of the Year in 1982-83. He also loved hiking and, with many
volunteers, helped to establish a large section of the Voyageur Trail.

Don always felt the need to give to his community and would give of his
time and advice when asked. Donating more than 50 pints of blood to the
Canadian Red Cross was a source of satisfaction. He also felt these obligations
in his professional life.

During his almost 25 years at the Great Lakes Forest Research Centre, he
was involved in many projects. Starting as a research scientist studying the
effects and control of the tree pathogen Fomes root rot, he later moved to the
Forest Insect and Disease Survey Unit as the mycologist. It was typical of
Don that, through intensive study and effort, he became expert in the field,



gaining an international reputation for himself. In addition to his scientific
work, he developed a strong rapport with the public, feeling an obligation to
transfer his knowledge to the local good. This was accomplished, in part, by
his initiation of a very successful extension diagnostic clinic. He also saw
the need for a reference text on tree diseases and spearheaded its development.
Tree Diseases of Eastern Canada was published in May 1994. Don received
an advance copy two days before his death.

As a colleague, Don was a quietand unassuming person, scholarly, thorough,
and meticulous. His comments were received with respect, as it was known
that they were well thought out and supported by strong belief. His patience
and sense of humor were also greatly appreciated, especially by those with
whom he worked.

This handbook was Don’s idea, and he made the original proposal to the
Northern Ontario Development Agreement (NODA) for project funding.
Sadly, he died before he could begin working on it. We dedicate this book to
his memory.
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Abstract

This pocket-sized guide is intended for use in the field to identify tree diseases,
to recognize and understand disease impacts, and to provide
recommendations for appropriate forest tree disease management actions
for approximately 150 diseases.

The field guide provides information to forest managers and planners and, in
turn, allows them to address potential disease outbreaks during their planning
activities.

Some of the information in this guide was previously published in its
companion book, Tree Diseases of Eastern Canada, edited by D.T. Myren.

Résumé

Le présent guide format de poche vise a aider les utilisateurs sur le terrain a
identifier les maladies des arbres, a reconnaitre et a comprendre les
répercussions de ces maladies et a recommander les mesures de lutte qui
s'imposent pour enrayer la propagation de quelque 150 maladies.

Ce guide fournira de I'information aux aménagistes et aux planificateurs
forestiers et les aidera a réprimer d’éventuelles flambées de maladie dans le
cadre de leurs activités de planification.

Certains des renseignements contenus dans ce guide ont déja été publiés
dans le manuel complémentaire intitulé Maladies des arbres de I'est du
Canada, révisé par D.T. Myren.
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Introduction

In Ontario, the average annual wood loss to disease is estimated to be about
20 million cubic meters. In addition, diseases can damage and kill high-
value trees and ornamentals. These effects have a significant economic impact
on the province, industry, and property owners. The degree of damage,
however, can be extremely variable. Although some true pathogens will
damage or kill healthy trees, the level of damage caused by many is related
to the vigor of the host trees and the environmental conditions. Additionally,
some weak pathogens enter the tree only after previous damage by another
insect or disease.

This handbook, which is a companion to the previously published Tree
Diseases of Fastern Canada,* is meant to assist generalists, students, and
foresters in assessing pest problems and their potential damage. An attempt
was made in this handbook to rate the potential damage caused by each
pathogen. These damage ratings are as follows:

Rating Level

1 Capable of causing serious injury to or death of living trees.

2 Capable of causing sporadic or local injury, but not usually a
threat to living trees.

3 Of minor importance, and not known to have caused serious

damage to trees.

The rating for each disease is based on field and laboratory observations.
When environmental stresses such as insect outbreaks or atmospheric
pollutants are also present, a normally minor pathogen can become more
lethal to its host.

Management options have been selected based on available methods that
are operational at present. A regional pest specialist should be contacted as
to other potential management options, if those included in the handbook
are not appropriate for the situation. Silvicultural options have been suggested,
but chemical control has also been recommended in some cases. This is an
area that is constantly changing, and therefore no specific fungicides have
been recommended. Only those fungicides that are currently registered for
control of specific diseases should be used.

Before any management option is considered, it is necessary to:

1. Determine what pests and environmental conditions are involved.

2. Determine the extent of and potential damage caused by the pest identified.

3. Determine the appropriate management strategy for the pest and forest
resource involved.

The ability to diagnose disease conditions properly will depend on many
factors, including the severity of the symptoms, the presence of other pests,
and the training and experience of the individual. When field identification
is not possible, assistance should be sought through a pest specialist or a
diagnostic facility. More detailed analysis and identification of problems are
available through the Canadian Forest Service, Great Lakes Forestry Centre,

2 Myren, D.T., ed. 1994. Tree diseases of eastern Canada. Nat. Resour. Can.,
Can. For. Serv., Sci. Sustain. Dev. Dir., Ottawa, ON. 159 p.
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in Sault Ste. Marie, staff of the Ontario Ministry of Natural Resources at the
Ontario Forest Research Institute, and diagnostic clinics at some universities
and colleges. Before samples are submitted for identification, it is critical
that a suitable specimen be obtained. Brief instructions are provided for each
pest under the heading of “Additional information” to assist the user in
procuring these samples.

Causal Agents of Tree Diseases

Agents that cause tree disease can be organisms, such as fungi, bacteria, and
viruses. There are also nonliving agents, which cause injuries at sites that
may later serve as points of entry for infection. Possibly the best way to
classify these agents is according to their infectiousness: those that can multiply
within the host are termed “infectious,” and those that cannot are called
“noninfectious.” Infectious agents produce some form that enables them to
spread and infect other hosts.

Humans, animals, and weather are all noninfectious agents; only weather is
given brief coverage in this book.

The selected diseases are grouped into the following categories: rusts, decays,
wilts, cankers, needle casts, and anthracnose/leaf spots.?

The rust diseases usually require two different hosts to complete their life
cycles. The host of lesser economic importance is usually called the alternate
host. Rust fungi get their common name from the rusty orange color of their
spores during at least one of their fruiting stages. They derive their nourishment
from living plant cells, so they die if their hosts die.

The woody decay fungi are particularly insidious disease agents, as much of
their activity occurs inside their hosts without any obvious external symptoms.
Some of these fungi are found to cause decay of roots and butt, and others
are confined primarily to the stem. Once the decay fungus produces a fruiting
structure, indicating its presence in the tree, the decay is well advanced.

Wilt diseases are caused by fungi that invade the vascular system of the host.
They interfere with the translocation of fluids in the tree, resulting in a
reduction of water to the leaves and subsequent wilting. Trees infected by
wilt fungi often have a solid or dotted pattern of color in the outer sapwood
when seen in cross section.

Canker fungi cause distortions of the trunk or branches of infected trees.
Damage ranges from volume loss of varying degrees to death. Cankered
trees under stress from wind or heavy ice and snow accumulation often break
at the point of cankering. Canker fungi often invade their hosts through branch
stubs or wounds. Once established, the fungus kills the bark, often resulting
in a characteristic pattern of color as the host responds to the invasion. Canker
fungi fruit on the host, and their spores can be liberated whenever
temperatures and moisture requirements are met.

3 Fungal nomenclature follows Myren, D.T.; Davis, C.N.; Britnell, W.E. 1994.
Revised and expanded names and authors for fungi at the Great Lakes Forestry
Centre. Nat. Resour. Can., Can. For. Serv., Great Lakes For. Cent., Sault Ste.
Marie, ON. Inf. Rep. O-X-419. 61 p.

(3]
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Needle cast fungi are common on conifer needles, and many are capable of
causing premature defoliation. The reproductive structure is usually black,
may be circular, oval, or elongate, and may cover the entire length of the
needle. These structures can be seen with the unaided eye. Most of the needle
cast fungi do not cause a serious problem, but several are capable of causing
significant damage to young trees and to trees in forest nurseries.

Anthracnose and leaf spots are diseases of hardwood foliage caused by fungi
that spend the winter on fallen infected leaves or twigs. In spring, spores
discharged by the fungi infect the new leaves. These fungi are capable of
causing considerable destruction of leaf tissue as well as premature defoliation.

Collection of Disease Specimens

Selection of good samples of tree diseases is the key that allows the specialist
to identify a causal agent. Information describing many aspects of the site is
also important. The recommendations provided here have been prepared
with the forester in mind but should serve as guidelines for anyone who has
occasion to ship samples of tree diseases for diagnosis.

Collection procedures

The following points are important to consider when collecting specimens
of tree pathogens:

1. Samples should be as large as possible and should consist of well-
developed, representative host material bearing signs and symptoms of
the disease (e.g., fruiting bodies). It should be kept in mind that some
fruiting bodies are so small that they are almost invisible to the naked eye.

2. Each collection should contain only one type of damage. A number of
collections can be shipped together, but each collection should be kept
separate from the others (see No. 3 below).

3. Each collection should be placed in a paper bag or other paper container
together with a note containing observations and comments that were
completed in the field at the time the collection was made.

4. Samples of twigs, branches, or roots should be 10-15 cm long, and each
should include the margin between living and diseased tissue.

5. Collections of leaves or small plants should be pressed between pages of
a newspaper or magazine or between pieces of cardboard and shipped,
without bending, in a protective container.

6. Large fruiting bodies should be dried in the open air, and soft, fleshy ones
should be quickly and completely dried in warm, dry air. The color, odor,
and size of fruiting bodies and points of attachment to the host should be
noted at time of collection, as many of these characteristics are lost after
drying.

7. Samples should not be wrapped in cellophane or plastic wrap, because
the humidity that results induces the development of contaminating fungi
and bacteria, which makes the detection of the true pathogen difficult.

8. In the case of rust fungi with two different hosts, samples should be
collected from both hosts whenever possible.

9. Samples should be shipped by the quickest means possible.
3



Information to include

Although it is recognized that all the information listed below may not be
available, an effort should be made to provide as much of it as possible to
increase the probability of a successful identification:

il

The full names of the person(s) to whom the answer should be sent should
be included, as well as the precise location where the sample was collected.

. The tree species should be identified, and the following information

provided: diameter at 1.5 m above ground; height (estimate); living or
dead; and part of tree affected—foliage, flowers, fruit, twigs, branches,
stem, butt, or roots.

. The status of the disease—decreasing, increasing, or constant—should be

given.

. The number of trees affected should be counted or estimated and provided

with observations on distribution of infected trees.

. Contributing factors should be identified—for example, site, poor drainage,

mechanical damage, recent construction, winter salt, etc.

. Remarks on disease symptoms, such as yellowing, wilting, cankers, callus,

flagging, girdling, resinosis, dieback, dying and dead top, should also be
included.

)20 9200290900020 )2922)I))2)
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Marssonina leaf spot
Marssonina populi (Lib.) Magnus

An oak leaf infected by Marssonina Marssonina castagnei, a causal agent
martinii, a causal agent of Marssonina  of Marssonina leaf spot, on the surface
leaf spot. of a European white poplar leaf.

A Fruiting bodies of Marssonina
castagnei, a causal agent of
Marssonina leaf spot, on the lower
surface of a European white poplar leaf.

< A black walnut leaflet infected by
Marssonina juglandis, a causal agent
of Marssonina leaf spot.
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Marssonina leaf spot

Causal agent: Marssonina populi (Lib.) Magnus
Hosts: Poplars

Symptoms: Small, brownish, circular to angular spots are seen in the early
summer. They often have chlorotic halos and enlarge up to 2-5 mm in
diameter later in the season. The upper surface is often dotted with tiny
grayish-white fruiting structures. Many spots coalesce to form a larger and
irregular spot, thus resembling other similar leaf spot diseases. The fungus
overwinters on fallen leaves and infects new leaves the following spring.
Although it is usually found on leaf surfaces, it may infect petioles and new
shoots, causing lens-shaped lesions with white centers.

Damage: Severe infection may cause premature defoliation of the host. Branch
dieback follows repeated defoliation or shoot infection. Weakened trees are
predisposed to other agents. The Damage Rating of Marssonina leaf spot
could be as high as 1 in stool beds but otherwise is considered to be 3.

Additional information: Several other species of Marssonina, including
Marssonina balsamiferae Y. Hirats., Marssonina castagnei (Desm. & Mont.)
Magnus, and Marssonina tremulae (Lib.) Kleb., also infect poplars in Ontario;
however, there is considerable confusion in their differentiation. Marssonina
spp. are also found on other hardwood species, and all species have similar
symptoms and life histories. Samples for diagnosis should include well-
pressed leaves with suspected leaf spots and should be collected in late
summer when fruiting is present.

Management: Control is feasible only in seedling production/stand
establishment. Removal of fallen diseased leaves through raking or burial by
cultivation or other means will reduce inoculum levels in the following year.
All cuttings used for planting should be taken only from disease-free material.
Resistant clones should be used in hybrid poplar plantations.

Useful references: 13, 19, 36, 38, 50, 51, 61

Diseases of Leaves and Needles



Ink spot of aspen
Ciborinia whetzelii (Seaver) Seaver

Trembling aspen infected by Ciborinia  Ink spots caused by Ciborinia
whetzelii, the causal agent of ink spot  whetzelii. The spots are the stage of
of aspen. the fungus that will overwinter.
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Ink spot of aspen

Causal agent: Ciborinia whetzelii (Seaver) Seaver
Hosts: Trembling aspen; occasionally other poplars, including hybrids

Symptoms: In early summer, upper surfaces of leaves bear tan areas
surrounded by concentric white zones. By midsummer, these spots spread
and coalesce, and the entire infected leaf may turn brown. Dark brown to
black, hard, raised elliptical bodies several millimeters in length appear
scattered over the leaf surface. Finally, during mid- to late summer, the “ink
spots” fall out, leaving holes.

Damage: Trees heavily infected with the disease often experience premature
defoliation. Repeated defoliation can kill young trees and weaken larger ones.
Ink spot of aspen has a Damage Rating of 3 on mature trees, but the rating
could go as high as 2 on seedlings or in stool beds.

Additional information: Another species of ink spot, Ciborinia foliicola (E.K.
Cash & R.W. Davidson) Whetzel (black rib of willow), causes a similar disease
on willow. Samples for diagnosis should be properly pressed, contain the
black “ink spots,” and not be submitted before midsummer.

Management: Direct control is not feasible or required on larger urban or
forest trees. Control is feasible in seedling production/stand establishment.
In stool beds or hybrid poplar plantations, removal of fallen diseased leaves
through raking or burial by cultivation or other means will reduce the
inoculum levels the following year. Cuttings used for planting should be
taken from disease-free material when possible. Fungicide control in stool
beds is also possible, if required; suitable chemicals should be applied after
bud break (only those fungicides that are currently registered for control of
this disease should be used).

Useful references: 3, 13, 36, 38, 42, 50, 61

Diseases of Leaves and Needles



Shoot blight of aspen
Venturia macularis (Fr.:Fr.) E. Mull. & Arx

Shoot blight of aspen caused by
Venturia macularis, with the typical
dead leaves and hooking of the
infected shoot.

Venturia macularis, the cause of shoot blight of aspen.

10
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Shoot blight of aspen

Causal agent: Venturia macularis (Fr.:Fr.) E. MUll. & Arx

Hosts: Mainly trembling aspen; occasionally largetooth and some hybrid
aspen

Symptoms: Initial symptoms are angular black leaf spots that usually occur
in early summer and often enlarge and coalesce to involve the entire leaf,
which then becomes wilted. Tips of infected shoots wither, resembling
“shepherd’s crooks,” and continue bearing the blackened leaves. Later
infection occurs in midsummer on the upper surfaces of older leaves,
appearing as discrete brown spots about 0.5 mm in diameter. Under moist
conditions, spores are produced in olive-green powdery masses on the
infected leaves and shoots.

Damage: Death of terminal and lateral shoots deforms young aspen and
reduces growth. Small trees may be killed by repeated infection. Trees older
than five years are usually not affected but remain subject to infection when
conditions are right. The disease is of little or no economic importance in
natural stands but can cause serious damage to hybrids in stool beds or
plantations. Shoot blight of aspen has been assigned a Damage Rating of 2.

Additional information: This disease is often referred to in the literature by
its other state name, Pollaccia radiosa (Lib.) E. Bald. & Cif. A similar shoot
blight fungus, Venturia populina (Vuill.) Fabric., occurs on balsam poplar
and produces a similar disease. Samples for diagnosis should include recently
infected shoots with blackened leaves present.

Management: Control is usually not required. However, if necessary, it can
be accomplished through sanitation involving the removal of infected fallen
leaves and pruning of infected branches in early spring.

Useful references: 1, 19, 36, 38, 50, 61
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Linospora leaf blight
Linospora tetraspora G.E. Thomps.

A A balsam poplar infected by Linospora
tetraspora, the causal agent of Linospora
leaf blight.

<« A balsam poplar leaf infected by
Linospora tetraspora, the causal agent of
Linospora leaf blight. Note the black
fruiting bodies in affected areas of the leaf.
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Linospora leaf blight

Causal agent: Linospora tetraspora G.E. Thomps.
Host: Balsam poplar

Symptoms: The most striking symptoms of infection by this disease are the
leaf lesions, or spots, which vary in size and may include the entire leaf,
causing early defoliation. The lesions on the upper leaf surface are dark brown
with irregular margins. Within these lesions, small, black, circular fruiting
bodies form abundantly. On the lower surface, the lesions are reddish brown
with irregular margins. The disease overwinters on fallen, infected leaves
and reinfects host trees in the spring.

Damage: The foliage on trees of all ages can be severely damaged, causing
early leaf drop. Several years of heavy defoliation can reduce vigor and
increase susceptibility to infection by other fungi. Linospora leaf blight has a
Damage Rating of 3.

Additional information: Samples for diagnosis should contain properly
pressed leaves collected in late summer and showing lesions with black
fruiting bodies in them.

Management: Direct control is not possible or necessary on larger trees in
forest stands. Removal of fallen diseased leaves through raking or burial will
reduce inoculum levels on urban trees the following year.

Useful references: 19, 36, 38, 61
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Anthracnose
Aureobasidium apocryptum (Ellis & Everh.) Herm.-Nijh.

A Anthracnose of maple caused by
Aureobasidium apocryptum.

<« Anthracnose of oak caused by
Apiognomonia errabunda.

Maple leaves infected with anthracnose typical of Apiognomonia errabunda.
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Anthracnose

Causal agent: Aureobasidium apocryptum (Ellis & Everh.) Herm.-Nijh.
Hosts: Mainly maple and oak; occasionally ash, beech, and sycamore

Symptoms: Damage is characterized by the development of irregular areas
of dead tissue on the leaves of the host. These areas vary in size, sometimes
killing the entire leaf, including the veins. Occasionally, the fungus kills tissue
down the petiole into the young twigs. Anthracnose fungi overwinter on
fallen affected leaves from which they reinfect new leaves the following
year.

Damage: Anthracnose is not usually a serious problem but often causes
concern to homeowners. Affected trees are seldom killed but may be
weakened and predisposed to damage by other agents. Infected leaves often
fall prematurely. All anthracnose diseases have a Damage Rating of 3.

Additional information: There are a number of fungi that can cause
anthracnose, of which A. apocryptum is just one example. Others known to
cause anthracnose on hardwoods include Apiognomonia errabunda (Roberge)
Hohn. and Cryptodiaporthe hystrix (Tode:Fr.) Petr. on maple; Gnomonia
fraxini Redlin & Stack on ash; Apiognomonia tiliae (Rehm) H6hn. on American
linden; Discula betulina (Westend.) Arx on birch; Gnomonia caryae F.A.
Wolf on hickory; Kabatiella borealis (Ellis & Everh.) Arx on poplar and willow;
and Apiognomonia veneta (Sacc. & Speg.) Hohn. on sycamore. Samples for
diagnosis should contain well-pressed leaves showing evidence of irregular
areas of dead tissue.

Management: Urban ornamental or valuable tree spray programs can be
initiated after bud break and can continue with wet weather (only those
fungicides that are currently registered for control of this disease should be
used). On ornamentals, the incidence of infection can be reduced through
pruning and removal of diseased material, followed by destruction of any
material harboring the fungus, including fallen leaves. The application of
nitrogen fertilizers early in the growing season to improve tree vigor is also
recommended for ornamental trees with repeated severe defoliation by the
disease. Management is considered impractical in forest stands.

Useful references: 3, 13, 19, 36, 38, 61
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Tar spot

Rhytisma spp. and Atopospora betulina (Fr.:Fr.) Petr.

A tar spot fungus, Rhytisma acerinum,
on a maple leaf.

16

ATar spot of willow caused by
Rhytisma salicinum.

«Tar spots of Rhytisma punctatum,
the causal organism of speckled tar
spot, on an infected maple leaf.
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Tar spot

Causal agents: Rhytisma spp.; and Atopospora betulina (Fr.:Fr.) Petr.

Hosts: Rhytisma acerinum (Pers.:Fr.) Fr. and Rhytisma punctatum (Pers.:Fr.)
Fr. infect mainly red, silver, and sugar maple; Rhytisma salicinum (Pers.:Fr.)
Fr. infects willows; and A. betulina infects birches

Symptoms: One to several black, shiny, raised, tar-like spots up to 1 cm in
diameter occur on the upper surface of infected leaves in the late summer.
Earlier in the year, these spots appear as light, yellowish-green areas on the
leaf that are difficult to identify with certainty as tar spots. The fungus
overwinters on fallen infected leaves, from which it infects new leaves in the
spring.

Damage: Heavy infection can reduce the leaf’s photosynthetic ability. The
dark blotches produced on the leaves in late summer also affect the aesthetic
value of the tree. The problem is rarely serious, but heavy infection can
cause premature leaf drop. This disease has been assigned a Damage Rating
of 3.

Additional information: Samples for diagnosis should contain well-pressed
leaves exhibiting the shiny, raised, tar-like spots.

Management: For urban trees, removal of fallen infected leaves in the fall or
early spring is an effective way to control this disease. Fallen leaves should
be destroyed after removal from the site through burial or burning. In unusually
severe infections, a variety of fungicides have been found to be effective at
disease control (only those fungicides that are currently registered for control
of this disease should be used). Management is considered impractical in
forest stands.

Useful references: 10, 13, 19, 23, 36, 38, 61
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Phyllosticta leaf spot
Phyllosticta minima (Berk. & M.A. Curtis) Underw. & Earle

A A leaf spot of maple caused by
Phyllosticta minima. Note the small
black fruiting bodies inside the
brown spots.

<« Fruiting bodies of Phyllosticta
sorbi, the causal agent of a leaf spot
on mountain-ash.

A leaf spot of maple caused by Phyllosticta minima.
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Phyllosticta leaf spot

Causal agent: Phyllosticta minima (Berk. & M.A. Curtis) Underw. & Earle
Hosts: Maple species; most often red, silver, and sugar maple

Symptoms: Spots on infected leaves are brown with surrounding purple
borders. They may be circular or irregular in shape and 5-10 mm in diameter.
Tiny black fruiting bodies are scattered over the surface of the spots.
Occasionally, the dried-up central portions of the spots crack and fall out
before the end of the summer. The fungus overwinters on fallen leaves, from
which it infects new leaves in the spring.

Damage: Severely infected trees appear brown, have a poor aesthetic
appearance, and drop their leaves prematurely. Host vigor may be reduced
after consecutive years of heavy infection. Phyllosticta leaf spot has a Damage
Rating of 3.

Additional information: A leaf spot caused by the ocellate gall midge,
Acericecis ocellaris (Osten Sacken), is similar to the Phyllosticta leaf spot.
However, a depression is almost always recognizable in the center of the
spot on the underside of the leaf attacked by the gall midge, and the scattered
fruiting bodies are lacking. Phyllosticta sorbi Westend. is a closely related
fungus that causes similar, but smaller, spots on the leaves of mountain-ash.
Samples for diagnosis should contain well-pressed leaves exhibiting the
typical brown spots with purple borders and should be submitted before
they crack and fall out later in the summer.

Management: The best method for control of this disease on urban trees is
the removal and destruction of all infected leaves in the fall or early spring.
If necessary, fungicides can provide protection (only those fungicides that
are currently registered for control of this disease should be used). Sprays
should be applied after bud break, followed by another application when
leaves reach full size and again two weeks later. Management is considered
impractical in forest stands.

Useful references: 3, 10, 13, 19, 36, 38, 61
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Powdery mildew
Uncinula adunca (Wallr.: Fr.) Lév.

Uncinula adunca, one cause of
powdery mildew, fruiting on a willow
leaf. Note the small black fruiting
bodies.

20

Uncinula adunca, a causal agent of
powdery mildew, fruiting on willow
leaves.
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Powdery mildew

Causal agent: Uncinula adunca (Wallr.:Fr.) Lév.
Hosts: Poplars and willows

Symptoms: This fungus is found on both leaf surfaces, where it forms a white,
superficial, cobweb-like growth of mycelium visible to the naked eye. During
much of the summer, it looks like white velvet and can cover most of the
leaf. Later in the summer, yellow or orange dots, which finally become black,
form on the leaf surface. These pinhead-sized structures are the fruiting bodies
and can usually be seen with a hand lens.

Damage: Individual leaves are killed by this pathogen, but it usually causes
little or no damage to willow or poplar. However, growth rate can be reduced
in severely infected young trees. The disease is most active under conditions
of high moisture and poor air circulation. It has a Damage Rating of 2.

Additional information: Previously, this fungus was called Uncinula salicis
(DC.) G. Winter. Six genera of powdery mildews found in Ontario have a
broad host range and are commonly seen on grasses and herbaceous
ornamentals as well as trees. Samples for diagnosis should contain well-
pressed leaves showing evidence of the yellow, orange, or black fruiting
bodies.

Management: On urban trees and in seedling production, the disease can
often be prevented or reduced in severity by any cultural technique to reduce
free moisture on the leaf surface, such as increasing air circulation around
plants by spacing, pruning, vegetation control, etc. Plants should also be
watered as required only in the morning or afternoon; they should never be
watered in the evening. Fungicides, although usually not required, are effective
in controlling the disease (only those fungicides that are currently registered
for control of this disease should be used).

Useful references: 3, 10, 13, 36, 38, 61
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Conifer—aspen rust
Melampsora medusae Thiim.

Melampsora medusae, the causal
agent of conifer-aspen rust, fruiting
on larch, one of the alternate hosts of
the fungus.

Melampsora medusae, the cause of conifer—aspen rust, fruiting on hybrid
poplar leaves.
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Conifer-aspen rust

Causal agent: Melampsora medusae Thim.

Hosts: Mainly trembling aspen, eastern cottonwood, and many hybrid poplars;
alternate hosts are Douglas-fir, larch, and jack, red, and Scots pine

Symptoms: During the summer months, golden yellow to orange pustules, 1
mm or less in diameter, can be seen on the underside of poplar leaves. Late
in the season, a brown to black, crust-like structure appears, mainly on the
undersurface of the leaf but also sometimes on the upper surface. This fungus
requires two different hosts to complete its life cycle. Similar, yet smaller,
yellow-orange pustules can be observed on the alternate hosts (larch and
others). The disease overwinters on fallen leaves and infects the alternate
host in the spring. Poplar leaves are infected in early summer and in turn
infect other poplar leaves before dropping in the fall.

Damage: Damage is negligible on larch and other alternate hosts but can be
serious on poplar, especially on some hybrid poplars and in nurseries. If
heavy infection occurs early in the season, reduction in diameter growth
and delayed development of root systems have been recorded. Repeated
heavy infections can predispose trees to damage by insects and other fungi.
Bud opening and flowering are often delayed and inconsistent following
severe infection. Conifer—aspen rust has a Damage Rating of 3 in the forest
and 2 in nurseries and on hybrid poplars.

Additional information: Hemlock-willow rust, Melampsora epitea Thim.,
is another rust fungus that infects willow and has hemlock as an alternate
host. For this reason, final identification of M. medusae on larch is based on
microscopic characteristics. Samples for diagnosis should contain well-
pressed leaves of the hardwood host with fruiting on the undersurface or the
needles of the alternate host with fruiting on them.

Management: In forest stands, control is not economical and is rarely needed.
In seedling production/stand establishment, hybrid poplar plantations and
stool beds in nurseries are at greatest risk. Conversely, young pines and larches,
particularly some exotics, are also susceptible if grown near poplars. Control
of the disease on young trees can be achieved by restricting plantings near
the alternate host. Use of excessive nitrogen also increases susceptibility to
the rust, as do dense plantings. Use of resistant varieties is recommended
when hybrid poplars are grown.

Useful references: 12, 13, 36, 37, 38, 61, 75
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Mountain-ash—juniper rust

Gymnosporangium cornutum Arthur ex Kern

e

Fruiting of Gymnosporangium
cornutum, the cause of mountain-ash—
juniper rust, on the juniper host. These
structures form only in wet weather.
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Fruiting of Gymnosporangium
cornutum, the causal agent of
mountain-ash—juniper rust, on
mountain-ash, the alternate host of
this fungus.
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Mountain-ash—juniper rust

Causal agent: Gymnosporangium cornutum Arthur ex Kern
Hosts: Primarily common juniper; alternate host is mountain-ash

Symptoms: Juniper displays chlorotic needles bearing chocolate-brown
pustule-like fruiting bodies. Infected stems and branches swell slightly. This
rust fungus requires two different hosts to complete its life cycle. Mountain-
ash is the other host and develops reddish-brown to purple spots on the
upper surface of infected leaves in early summer and groups of horn-like
structures on the undersurface in late summer. The fungus overwinters on
the juniper and infects the mountain-ash in the spring, which in turn reinfects
the juniper in late summer.

Damage: The swellings on branches and twigs caused by this fungus can
cause branch mortality on juniper. Premature defoliation of mountain-ash
can result from a heavy infection of this leaf disease. This disease has been
assigned a Damage Rating of 3 on both hosts.

Additional information: The fruiting structures of this fungus are
inconspicuous and rarely seen on the juniper host. Most collections of this
rust are from mountain-ash. A similar fungus, Gymnosporangium juniperi-
virginianae Schwein. (cedar-apple rust), alternates between apple and eastern
red cedar. Samples for diagnosis should include mature fruiting on juniper
twigs or well-pressed mountain-ash leaves collected in late summer and with
fruiting present.

Management: Control is seldom necessary. Pruning of infected juniper
branches will reduce future infections.

Useful references: 12, 13, 36, 61, 75
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Spruce needle blight
Rhizosphaera kalkhoffii Bubak
” U TR pe

A black spruce heavily infected by
Rhizosphaera kalkhoffii, the causal
agent of spruce needle blight.

Fruiting bodies of Rhizosphaera kalkhoffii, the cause of spruce needle blight,
on an infected spruce needle.
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Spruce needle blight

Causal agent: Rhizosphaera kalkhoffii Bubak
Hosts: Colorado, white, and Norway spruce; occasionally species of pine

Symptoms: Small, round, black fruiting bodies on the underside of needles
are characteristic of this fungus. These appear as fuzzy black dots, often with
a white wax on their upper surface. The disease spreads from the bottom of
the tree upward and from the base of the branches outward. In the second
year of infection, the foliage turns yellow during the summer and becomes
purplish brown in the fall. This discoloration may be evident late in the first
year of infection. The discolored two-year-old needles are often shed during
late summer. Needles are first infected in spring and early summer and develop
fruiting bodies by late summer of that year. The fungus overwinters on the
tree in these needles. Spread is achieved primarily by rain splash of spores.

Additional information: A similar needle blight fungus, Rhizosphaera pini
(Corda) Maubl., is commonly found on balsam fir in Ontario. It has also
been recorded on spruce, however, and it differs from R. kalkhoffii only in
spore size. Samples for diagnosis should include discolored needles collected
late in the first year of infection or early in the second and should show
evidence of the fuzzy black fruiting bodies on their undersides.

Damage: Damage in forest stands is rarely significant. Shade trees,
ornamentals, and Christmas tree plantations can be seriously affected. Usually
the fungus causes the tree to become unsightly and hence unmerchantable,
and occasionally itkills small trees. This disease has been assigned a Damage
Rating of 2.

Management: In urban areas or stand establishment, early detection of the
disease is important. As the fungus can be transported on nursery stock, all
planting material should be carefully inspected to ensure that it is free of
infection. Shearing infected ornamentals or Christmas tree plantations should
be avoided during wet weather. Pruning equipment should be sterilized
between cuts to prevent spread. Fungicides can be used where the disease is
a serious problem (only those fungicides that are currently registered for
control of this disease should be used). Infected trees should be sprayed after
new growth is at least 1 cm long and at three- to four-week intervals thereafter.

Useful references: 3, 12, 19, 36, 38, 61
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Snow blight
Phacidium abietis (Dearn.) }. Reid & Cain

ke

Mycelium of Lophophacidium Fruiting of Sarcotrochila balsameae, one
hyperboreum, and spruce needles of the fungi that cause snow blight, on the
killed by this snow blight fungus. undersurfaces of balsam fir needles.

Snow blight caused by Phacidium sp., on spruce. Note the extensive damage to
the needles below the snow line.
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Snow blight

Causal agent: Phacidium abietis (Dearn.) J. Reid & Cain
Host: Balsam fir

Symptoms: Completely brown branches at the base of a tree below the snow
line, often sharply delineated, are symptomatic. Frequently, affected seedlings
in the nursery will be in well-defined patches, and the cobweb-like mycelium
may be seen covering them as the snow melts. The fruiting structures are
formed in the fall on the underside of needles killed by the fungus the previous
spring. They are circular to oval, dark in color, and produced in rows, one
on each side of the midrib. Needles of all ages are susceptible and infected
in mild, moist fall weather. Secondary infection occurs in the spring as
mycelium from infected plants spreads to adjacent healthy foliage under
melting snow.

Damage: In natural stands, the impact is usually low. The fungus kills needles
of all ages but not buds. Severe damage and tree mortality occur in nurseries,
where the degree of damage is related to the depth and persistence of snow
cover. The fungus spreads rapidly and often occurs in patches. Snow blight
has been assigned a Damage Rating of 1 in nurseries and 2 in the forest.

Additional information: A number of other fungi cause similar snow blights.
Sarcotrochila piniperda (Rehm) Korf and Lophophacidium hyperboreum
Lagerb. infect spruce. Sarcotrochila balsameae (Davis) Korf and
Nothophacidium abietinellum (Dearn.) J. Reid & Cain infect balsam fir.
Samples for diagnosis should be collected in the fall and should contain
mature fruiting bodies.

Management: A number of fungicides provide effective control of this disease
in seedling production (only those fungicides that are currently registered
for control of this disease should be used). They should be applied at least
once prior to snowfall where protection is required. Removing persistent
snow cover in the spring can also help reduce the incidence of the disease.

Useful references: 12, 36, 53, 58, 61
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Needle cast of balsam fir

Isthmiella faullii (Darker) Darker

Black linear fruiting bodies of the
needle cast fungus, Isthmiella faullii,
on the undersides of balsam fir needles
at the end of their second growing
year.

Needle cast caused by Lirula nervata,
on balsam fir.
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Needle cast of balsam fir

Causal agent: /sthmiella faullii (Darker) Darker
Host: Balsam fir

Symptoms: Infected needles start to change color in the early spring of their
second growing season, turning brown by midsummer. The first fruiting bodies
of the fungus are formed on the upper surface of the needles and are nearly
the same color as the needle. They are slightly raised, are usually in a double
row, and run the full length of the needle, but they can be seen only through
a hand lens. A second type of fruiting structure forms on the lower surface of
infected needles in their third growing season. These are usually evident by
midsummer and appear as a single black line running the length of the needle.
Spores are released from these structures at this time and infect first-year
needles.

Damage: This needle cast is the most common and most destructive one on
balsam fir. It does not, however, often pose a serious problem on older trees
and is primarily a disease of Christmas trees and ornamentals. It can cause
severe defoliation of seedlings, resulting in reduced growth or, in extreme
cases, mortality. Needle cast of balsam fir has a Damage Rating of 3.

Additional information: In early literature, I. faullii was known as Bifusella
faullii Darker. Two other fungi also cause needle cast of balsam fir in Ontario.
Lirula nervata (Darker) Darker causes a dark line on both upper and lower
needle surfaces, and Lirula mirabilis (Darker) Darker results in two raised
black lines, one along each edge of the upper surface of infected needles.
These two fungi turn infected needles brown the first year, rather than the
second, as 1. faullii does. Another fungus, Isthmiella crepidiformis (Darker)
Darker, is common on black spruce. Samples for diagnosis should include
both the two- and three-year-old needles.

Management: In stand establishment, sanitation is effective at reducing
infection. All infected trees should be removed; if the disease occurs
commonly in an area, susceptible firs should not be planted. For high-value
urban trees, application of fungicides during spore liberation in midsummer
is effective (only those fungicides that are currently registered for control of
this disease should be used).

Useful references: 10, 12, 36, 61, 65
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Cytospora dieback of balsam fir
Valsa friesii (Duby) Fuckel

Balsam fir needles affected by Cytospora dieback of balsam fir, showing fruiting
bodies of the causal fungus Valsa friesii.
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Cytospora dieback of balsam fir

Causal agent: Valsa friesii (Duby) Fuckel
Hosts: Primarily balsam fir; rarely red and Scots pine

Symptoms: The medium-brown-colored needles on recently killed shoots
are typical of this disease and evident during much of the summer. Small
black fruiting bodies appear on the upper surface of the dead needles in late
summer or early fall. Fruiting also occurs on the twigs but may not be easily
visible owing to fruiting of saprophytic fungi, which appear as very small
dark mounds with a hole on top, through which the spores are released. It is
suspected that new infection occurs in the fall or early spring.

Damage: As the fungus is a common inhabitant of dead needles, it is suspected
of being a needle pathogen and may cause mortality to young shoots.
Although the dieback is not known to kill the host, it can deform small trees.
Cytospora dieback of balsam fir has a Damage Rating of 3.

Additional information: Valsa abietis (Fr.:Fr.) Fr. is a related branch canker
fungus that is associated with branch dieback on balsam fir and possibly has
somewhat more potential as a pathogen. It is often confused with V. friesii. A
Cytospora canker caused by Valsa pini (Alb. & Schwein.) Fr. is also similar
and occurs on pine. Samples for diagnosis should include dead branches
and brown needles with fruiting structures, if possible.

Management: Control is not necessary other than on urban ornamentals.
Removal of infected material will reduce disease spread. However, pruning
should not be carried out under wet conditions, and pruning equipment
should be sterilized between cuts to prevent spread.

Useful references: 12, 18, 25, 36, 37, 57, 61
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Red band needle blight
Mycosphaerella pini Rostr.
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& %

Austrian pine infected by
Mycosphaerella pini, the causal
agent of red band needle blight.

One type of fruiting body of
Mycosphaerella pini, the cause of red
band needle blight. Note the
characteristic red color on the
infected Austrian pine needle.

) X)) 2))2))

) D ) ) DD

) D D) D)D)

)



EEEEEREEEREEREEREEREERE R R R EEREEREEEREREREEREEEREEEREENERE)

Red band needle blight

Causal agent: Mycosphaerella pini Rostr.
Hosts: Mainly Austrian pine; rarely Scots pine

Symptoms: The most characteristic feature of this disease is the reddish bands
that encircle the needles. These bands begin as small chlorotic bands or
spots in the fall. Needle tissue beyond the chlorotic areas loses color two or
three weeks after infection. Fruiting structures develop beneath the needle
surface in the center of these bands as small black bodies that enlarge and
rupture the needle epidermis. As infection ages into the second year, these
spots turn distinctly brown and enlarge to produce characteristic red bands
around the needles. Both brown and reddish discoloration can be seen on
green needles, but the reddish areas are most distinct on needles that are
dead or recently cast. Infection usually begins in the lower crown and on
older needles. Current-year needles are not susceptible to infection until
midsummer, but second-year and older needles are susceptible throughout
the year.

Damage: Young trees are more commonly attacked than older trees.
Significant defoliation of Austrian pine has been noted in Ontario in the
past. It is conceivable that small trees could be killed by several successive
years of severe defoliation. Larger trees could experience a reduction in growth
rate from similar infections. The Damage Rating for this disease is 2.

Additional information: Mycosphaerella pini is also known as Scirrhia pini
A. Funk & A.K. Parker. A similar disease, brown spot needle blight, caused
by Mycosphaerella dearnessii M.E. Barr, is also found on Austrian pine in
Ontario. Although many of its symptoms resemble those of M. pini, it lacks
the reddish color in the infected areas of the needles. Microscopic examination
of the fruiting bodies is often necessary to distinguish between early infection
of these two fungi. Samples for diagnosis should include needles with well-
developed red bands that show evidence of fruiting, if possible. Recently
shed needles collected from the ground may help diagnose the disease.

Management: This is typically a disease of urban ornamentals and can be
controlled through systematic pruning of diseased tissue unless this will unduly
affect the tree form. Fungicides can be effective, but timing of application is
uncertain (only those fungicides that are currently registered for control of
this disease should be used). As the impact of the disease is questionable,
control in Ontario should be carried out only during periods of extreme
infection.

Useful references: 19, 36, 37, 61
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Lophodermium needle cast of pine
Lophodermium seditiosum Minter, Staley & Millar

A red pine tree infected by
Lophodermium sp., one of the
of Lophodermium needle cast.
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Fruiting bodies typical of
Lophodermium needle cast on
infected pine needles.
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Lophodermium needle cast of pine

Causal agent: Lophodermium seditiosum Minter, Staley & Millar
Hosts: Austrian, red, and Scots pine

Symptoms: Brown spots, often with yellow margins, appear on the needles
in the spring. As the spots enlarge, the needles begin to yellow, then turn
brown, and die by late spring or early summer. Small, flat, black fruiting
bodies develop on the dead needles in early summer. Later in the season, a
second structure appears as grayish-black, football-shaped fruiting bodies
noticeable on all sides of the needles. These fruiting structures swell in wet
weather, splitdown the center, and eject their spores. These spores are spread
by wind or rain splash and cause infection on the current year’s needles.
Fruiting can be found on needles still attached or more commonly on those
already cast.

Damage: Infection causes premature needle cast, reduced growth, and even
death of seedlings and sapling-sized hosts. The disease is usually more severe
and conspicuous on lower branches, but the fungus can infect all parts of
the tree. Defoliation of Christmas trees reduces their market value or makes
them unmerchantable. Entire nursery beds and even compartments can be
seriously damaged in years when the weather is favorable for the fungus.
Lophodermium needle cast of pine has a Damage Rating of 1.

Additional information: Several other species of Lophodermium, such as
Lophodermium pinastri (Schrad.:Fr.) Chevall. and Lophodermium conigenum
(Brunaud) Hilitzer, are found as saprophytes on pines but usually require a
microscopic examination for identification. As well, several other species
are found as parasites or saprophytes on other conifer species. Samples for
diagnosis should include mature fruiting bodies on the one-year-old needles.
Recently cast needles collected from the ground may also be useful in
diagnosing the fungus.

Management: Control in forest stands or nonornamental plantations is
unnecessary; however, it is important in Christmas tree plantations and for
seedling production. In nurseries, spraying with fungicides is an effective
form of control (only those fungicides that are currently registered for control
of this disease should be used). To be effective, sprays must be applied before
and during the peak sporulation period. This varies with climate, and a pest
specialist should be consulted for advice on timing of application. In addition,
nursery beds containing pines should not be established adjacent to
windbreaks of the same species. In areas where the disease is a problem,
irrigation should be restricted to mornings only. In Christmas tree plantations,
use of varieties with increased needle cast resistance is recommended. Use
of fungicides should be restricted to sites showing infection or adjacent to
infected areas. Sanitation is also important. Diseased material and dead
branches should be removed and destroyed after harvest. In stand
establishment, seedlings should be examined for signs of disease and
destroyed if infected.

Useful references: 12, 33, 36, 37, 40, 46, 61
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Cyclaneusma needle cast of pine
Cyclaneusma minus (Butin) DiCosmo, Peredo & Minter

A Open fruiting bodies of
Cyclaneusma minus, a needle cast
fungus, on a Scots pine needle.

<« A Scots pine infected by the needle
cast fungus Cyclaneusma minus.
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Cyclaneusma needle cast of pine

Causal agent: Cyclaneusma minus (Butin) DiCosmo, Peredo & Minter
Hosts: Mainly Scots pine; occasionally mugho pine

Symptoms: The first easily recognized symptoms occur in the late summer
or early fall, when the needles in their second and third years begin to turn
yellow and brown bars develop across their lengths. Later in the fall, fruiting
bodies form on the bars and eventually over the entire needle. These fruiting
bodies are about 0.5 mm in length and can be seen by the unaided eye. The
epidermis of the needle splits longitudinally, and the margins fold back to
the sides, exposing the whitish spore layer of the fruiting body. Needle cast
is evenly distributed throughout the tree, which may appear yellow when
heavily infected. Infected needles are cast in fall and winter. New infection
usually occurs in mid- to late summer but can occur whenever moisture and
temperature conditions are favorable.

Damage: This fungus can cause considerable damage to Scots pine
ornamentals and Christmas tree plantations. Severe needle cast reduces both
aesthetic and commercial value of the host, but mortality is rare. Several
years of severe infection can result in reduced growth and loss of vigor, thus
predisposing the hosts to attack by other fungi and insects. Cyclaneusma
needle cast of pine has a Damage Rating of 2.

Additional information: Cyclaneusma minus was known until recently as
Naemacyclus minor Butin. A similar fungus, Cyclaneusma niveum (Pers.:Fr.)
DiCosmo, Peredo & Minter, can easily be mistaken for C. minus but is usually
saprophytic. Samples for diagnosis should include needles with fresh fruiting
bodies present, but needles with symptoms only may be adequate.

Management: On urban ornamentals and in Christmas tree plantations,
fungicides have been found to be effective against this disease (only those
fungicides that are currently registered for control of this disease should be
used). Application is necessary prior to bud break and should continue every
2-3 weeks over the growing season. A more defined spray schedule can
result in decreased pesticide use, and a regional pest specialist should be
consulted before application is reduced. During stand establishment or in
Christmas tree plantations, spraying can be restricted to infected trees.
However, treatment of the entire plantation should be considered if more
than 20% of the trees are infected. In Christmas tree plantations, planting of
disease-free stock and the avoidance of Scots pine windbreaks are important
to disease prevention.

Useful references: 8, 32, 36, 37, 61
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Tar spot needle cast
Davisomycella ampla (Davis) Darker

Fruiting bodies of the tar spot needle
cast fungus, Davisomycella ampla, on
jack pine needles early in the summer
of their second year.

Tar spot needle cast, caused by Davisomycella ampla, on jack pine.
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Tar spot needle cast

Causal agent: Davisomycella ampla (Davis) Darker
Host: Jack pine

Symptoms: The most obvious features are circular, raised, black fruiting
structures found in light buff areas on the one-year-old needles in May and
June. These buff areas are often delineated by a brown zone and may begin
to show in late summer on the needles of the current year. The fungus
overwinters in the needles infected the previous year and matures in late
spring to early summer to infect current-year needles. The infected one-year-
old needles are shed at about the time of spore dispersal.

Damage: Heavy infection can result in the loss of all but the current year’s
needles, giving the tree a very sparse appearance. Some reduction in growth
and vigor is expected if severe infection continues for several years. Tar spot
needle cast has a Damage Rating of 2.

Additional information: This disease was known in the past as Hypodermella
ampla (Davis) Dearn. Brittle tar spot needle cast caused by Davisomycella
fragilis Darker is a similar fungus that also occurs on jack pine. Its fruiting
bodies, however, are usually found on totally brown needles. Samples for
diagnosis should include needles collected during the early summer, when
mature spores are present.

Management: Control is warranted only on high-value urban or seed orchard
trees. Application of fungicides during the period of spore dispersal in late
May to June is considered effective in controlling the disease (only those
fungicides that are currently registered for control of this disease should be
used).

Useful references: 10, 19, 36, 37, 61
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Spruce needle rust
Chrysomyxa ledi (Alb. & Schwein.) de Bary var. ledi and
Chrysomyxa ledicola Lagerh.

A white spruce infected by Chrysomyxa ~ Labrador tea plant, an alternate host
ledi, a cause of spruce needle rust. of the spruce needle rust.

Fruiting bodies of Chrysomyxa ledicola  Labrador tea leaf, an alternate host of
on a spruce needle. Note the orange  the spruce needle rust fungi, with
color of the spore mass and the torn  fruiting of Chrysomyxa ledicola.
pustules, indicating the spores are

ready to be released.
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Spruce needle rust

Causal agents: Chrysomyxa ledi (Alb. & Schwein.) de Bary var. ledi; and
Chrysomyxa ledicola Lagerh.

Hosts: Black, white, Colorado, and red spruces; alternate hosts are Labrador
tea and leather-leaf

Symptoms: Both needle rusts of spruce are similar and can be most easily
recognized on the needles of spruce in mid- to late summer by the presence
of prominent white blisters filled with bright orange spores. The areas of the
needles where blisters originate are chlorotic and contrast with the remaining
healthy green portions. Only the current year’s needles are infected, and
they usually drop late in the year. This fungus requires two different host
species to complete its life cycle. Leaf spots are produced on the upper surface
of Labrador tea leaves for C. ledicola and on leather-leaf and the underside
of Labrador tea leaves for C. ledi. The fungus overwinters on the infected
leaves of the alternate host, from which it infects new spruce needles in the
spring.

Damage: These rusts are not usually a serious problem but in epidemics can
cause premature defoliation of the current year’s needles and growth loss in
the following year. It is possible that young trees could be killed after repeated
defoliation; however, it is unusual for infections of the rust to be heavy on
the same host trees for two consecutive years. The disease is most severe
adjacent to bogs where the alternate host is found and during periods of
moist weather. Both types of spruce needle rust have a Damage Rating of 2.

Additional information: Chrysomyxa ledi, which infects spruce earlier in
the summer and seems to be more common than C. ledicola, has a number
of varieties. The most important in Ontario are var. ledi, which has Labrador
tea as its alternate host, and var. cassandrae (Peck & Clinton) Savile, which
has leather-leaf as its alternate host. Chrysomyxa weirii H.S. Jacks., Weirs’
spruce cushion rust, also infects spruce but does not have an alternate host
and produces spores in the spring on one-year-old needles. Samples for
diagnosis should include needles or well-pressed suspected alternate hosts
with mature fruiting present (i.e., the powdery orange spores should be visible).

Management: Control is seldom required for this pathogen. In areas of
concern, such as seedling production/stand establishment or seed orchards,
spruce seedlings should not be grown close to high populations of the alternate
host. Fungicides may be used in high-value areas to control heavy infections
(only those fungicides that are currently registered for control of this disease
should be used). Christmas tree growers are encouraged to avoid planting
highly susceptible varieties such as Colorado spruce in areas where the disease
is a concern. Planting of susceptible species should be avoided on humid
sites.

Useful references: 8, 12, 36, 61, 75
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Pine needle rust
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