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Introduction

Introduction
A pest is a harmful, noxious or troublesome organism. Pests include weeds, insects, fungi, bacteria,
viruses, nematodes, rodents, and other plant or animal pests.
This publication is intended as a guide for home gardeners and horticultural and landscape consultants. It
is designed to assist the reader to accurately identify pests, and to prevent and manage pest problems using
a combination of pest management practices.
This guide describes common pests found in British Columbia, and includes photographs to assist with
identification. Information is also included on some invasive pests that are not yet found in B.C., but could
threaten agriculture, our forests or the environment. Guidance on where to obtain further information or
assistance on pest identification and management is included. The guide provides recommendations on
various pest management practices including cultural activities, biological controls, mechanical practices,
and pesticides (including biopesticides) registered by Health Canada for use in the home and garden.
Should you need to use a pesticide, this guide provides information on how to use them safely and
properly. The combination of all of these activities is called Integrated Pest Management or IPM. For
more information on IPM, see the Chapter 4 “Integrated Pest Management”.
Information on most of the common pests that gardeners may encounter in British Columbia is included in
this guide, but it is not a complete list. If the symptoms you are seeing do not match any of the pests
described in this guide, or the management techniques suggested are ineffective, we suggest you contact a
professional landscaper, garden centre, the UBC Hortline or a Master Gardener in your area for further
advice. For a list of resources see Chapter 2 “Identification of Plant Problems”.

How to use this Guide
If you encounter a pest problem on your plants or around the home, read the chapter “Identification of
Plant Problems” first and then refer to the chapter on the crop or plants affected. The chapters on insect
pests and diseases are grouped by crop type (e.g. berries and grapes, ornamentals, vegetables). Some
chapters have sections that describe general pests that affect all or most of the crops in that chapter, such
as “Ornamentals”, followed by descriptions of specific pests of each crop or plant, such as “Roses”. For
each pest, signs and symptoms to aid in identifying the problem are described. The “Management”
sections include preventative and cultural controls, such as sanitation or growing resistant varieties, which
are often sufficient to prevent or resolve pest problems. Pesticides that are the least persistent in the
environment or have the least effect on beneficial organisms are also listed.
Separate chapters are provided on bird, mammal and insect pests that sometimes cause damage in or
around the home. Weeds are discussed in the chapter on “Integrated Weed Management”.

Disclaimer
Mention of any commercial brand name product in this guide implies no endorsement or guarantee by the
authors or the B.C. Ministry of Agriculture. Due to changes in labels, laws and regulations that occur over
time, the Ministry of Agriculture assumes no liability for the use of pesticides or other control measures
recommended in this guide.
No product may be used for pest control in Canada unless it is registered in Canada for the intended use
and bears a Pest Control Products Act registration number. At all times, pest control products must be
applied according to the label directions on the container. Please check the Health Canada website for
current information about approved products.
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Chapter 2

Identification of Plant Problems

Identification of Plant Problems
Many plant problems are caused by living
organisms. These include damage caused by
fungi, bacteria, viruses, nematodes, insects
and other pests. Plant problems that are
caused by environmental conditions are
known as abiotic problems, which are
outlined in Chapter 9.
Correct identification of plant problems is
necessary to make proper management
decisions as many different agents cause
similar looking damage.
Most pest problems can be identified
through pictures and descriptions in this
guide or in reference books. A 10X
magnifying glass is very useful to check for
small insects or fungal fruiting bodies on
leaves.
If you encounter a problem you cannot
identify, seek help from a local nursery,
garden centre, professional landscaper or
Master Gardener in your area.

Master Gardeners
Certified Master Gardeners hold regular
plant clinics at retail garden centres in most
areas of the province. There are six separate
chapters of the Master Gardeners
Association of B.C., including Okanagan,
Prince George, Thompson Shuswap,
Vancouver, Vancouver Island, and Victoria.
Visit the Master Gardeners website for
information on plant clinics in your area.
You can contact a master gardener any time
through the Plant Information Line. Leave a
message, and a master gardener will contact
you or email your question to:
plantinfo@bcmastergardeners.org.

UBC Botanical Garden
The UBC Botanical Garden has a Hortline
for garden questions at (604) 822-5858 or email garden.hortline@ubc.ca. You can also
view/join the online plant discussion forums
at http://forums.botanicalgarden.ubc.ca/.

Plant Diagnostic Laboratories
If community resources are unable to
identify the cause of a problem, a sample can
be submitted to the B.C. Ministry of
Agriculture, Plant Health Laboratory in
Abbotsford, B.C. This is not a free service.
Lab submission form and fee schedule
information is available on the Ministry of
Agriculture website.
An accurate and timely diagnosis is a crucial
first step to implementing appropriate pest
management strategies. The Plant Health
Laboratory provides plant disease and insect
identification support to agriculture industry,
the natural resource sector, municipal
governments and home gardeners. The plant
health staff are trained to identify problems
associated with fungi, bacteria, viruses,
insects and environmental issues.
The address is:
Ministry of Agriculture
Plant Health Laboratory
1767 Angus Campbell Road
Abbotsford, B.C. V3G 2M3
Hours of operation: 8:30 AM - 4:30 PM,
Monday to Friday
Toll Free: 1-800-661-9903 or 604 556-3003

Plant Information Line: 604 257-8662
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Submitting Samples for Laboratory
Diagnosis

place between pieces of cardboard
and put into a plastic bag. Do not
moisten the paper or plant.

A diagnosis is only as good as the sample
that is received. It is very important that any
specimens for identification be fresh and in
good condition. If possible, an entire plant
should be submitted for examination.
Equally important is an accurate description
of the problem and all related details.

3) Fruit: Send fresh fruit showing the
symptoms. Do not send fruit in
advanced stages of decay. Wrap each
piece of fruit in a paper towel, place
in a plastic bag and mail in a sturdy
box.

Most insects submitted for identification can
be live, dead, frozen or dried. The following
are exceptions:
• Place butterflies and moths between
layers of tissue paper.
• Keep caterpillars and fleshy-bodied
insects with their natural food or
preserved in alcohol.
• When submitting insects, include a
brief description of where they were
found, the extent of infestation and
the damage done. Send more than
one specimen.
Samples of diseased plants submitted
for diagnosis should include
representative samples of both diseased
and healthy portions of the plants. For
large specimens, a digital photo may be
helpful. The following procedures should
be followed:
1) Collect all parts of plants including
roots where practical, and some of the
soil around the root system. Above
ground symptoms may be caused by a
root or stem disease. If it is not
practical to send the entire plant,
include several affected parts of it.

4) Roots, stems or entire plant – Be sure
to include roots with samples showing
symptoms of dieback. Dig up plants
rather than pulling them from the
ground to preserve the roots. If plants
are potted, send the whole pot.
Enclose base of the plant, roots and
pots in a plastic bag that is secured at
the plant crown to prevent
contamination of leaves with soil.
Wrap samples in plastic to prevent
drying and wilting during shipment.
Mail in a cardboard box. Do not
moisten plants.
5) Keep plants cool before shipping.
Mail or courier as soon as possible
after collection. Mail specimens early
in the week to avoid shipping delays
over weekends and holidays.
The importance of fresh, representative
samples and complete, accurate information
can not be overemphasized. Without this,
your problem may remain unidentified. The
more information you provide, the more
accurate the diagnosis will be.
For additional information on how to take a
sample or where to send the samples for
diagnosis, visit the Plant Health Laboratory
website or contact the lab at 604-556-3003
or 1-800-661-9903.

2) Leaves: Press leaves flat between
several sheets of paper toweling, then
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THINGS TO REMEMBER


It is normal for garden plants to have
some pest damage.



Pest prevention is always more
desirable than pest control.



Plants growing under environmental
stress sometimes exhibit more severe
damage from pests than do healthy
plants.



The best decision is often to replace a
plant that is poorly suited to its
environment or highly susceptible to
pests and diseases.



To be effective, pest management
techniques must be used at the proper
time or developmental stage of the
pest.



Many insects found in the garden are
important pollinators or are
beneficial insects that eat plant pests
and are harmless to the plants
themselves.



Check your plants regularly and
monitor for early signs of a pest or
problem. Keeping a garden diary or
record of observations and activities
can be very helpful in identifying
causes of problems and solutions.



Identify the problem correctly before
trying any control methods.



Not all plant problems are caused by
pests or diseases.
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Chapter 3

Invasive and Regulated Pests

Quarantine and Regulated Pests
There are many pests and diseases that threaten British Columbia’s agricultural crops, forests and
the environment. Some of these ‘quarantine’ pests are regulated by the federal government, while
others are regulated by the province or at the municipal level.
Regulations may require property owners to control certain pests, may prohibit certain plants
from being grown in a control area, and may also restrict the movement or transport of certain
plants between areas to prevent a pest from spreading. Local and regional regulations and bylaws
may vary. If in doubt, contact your city or municipal bylaw enforcement office, your local office
of the B.C. Ministry of Agriculture or the Canadian Food Inspection Agency.
The following section on invasive alien species lists several pests and diseases of concern to B.C.
If you encounter these pests or suspect that you have them in your garden, contact your local
office of the Ministry of Agriculture, or call AgriService BC. More information on many of these
pests can also be found in the sections on specific crops in this guide.

Invasive Alien Species
Invasive alien species (also known as non-native and exotic pests or invasive alien pests) include
plants, animals, insects, mites and plant pathogens (bacteria, fungi, viruses, nematodes) that are
introduced to a country or region deliberately or by accident, outside of their natural habitat. If
environmental conditions and a food source or host is available, introduced pests can often
survive, multiply and spread. A lack of natural enemies in their new location is often an
important factor allowing their population to increase unchecked.
The economic consequences of new pests may be direct, such as a decrease in crop yield or death
of the host; or indirect, such as quarantine restrictions and market closures. For home gardeners
this could mean more work protecting plants or containing aggressive plants. Invasive alien pests
affect agriculture, forests, rangelands, native plants and animals (biodiversity) by competing for
available space and food, or by directly attacking native species. Control measures to prevent the
establishment and spread of new invasive pests are not always available.
Challenges to minimizing the risks from invasive alien species include:




Increased global movement of crops (fruit, nursery, floriculture), vehicles, aircraft and
people.
Climate change – increasing average temperatures making our climate more suitable for
survival of new pests.
Limited resources for early detection and control of introduced pests.

The Canadian Food Inspection Agency (CFIA) has the lead role in protecting Canada from the
introduction of new pests and preventing the spread of certain pests between provinces. A list of
regulated pests can be found on the CFIA website. The CFIA also conducts annual surveys across
Canada to keep track of newly introduced pests and to check for new invaders.
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The B.C. Ministry of Agriculture administers the Plant Protection Act and the Animal Health Act
to help prevent the spread of pests and plant and animal diseases. The Ministry of Forests, Lands,
Natural Resource Operations & Rural Development administers the Weed Control Act.
The key to management of new invasive alien species is prevention, early detection and rapid
response to prevent establishment. Control and management of existing invasive alien species is
crucial to eradicate or limit distribution of these pests.

What you can do
Help and involvement from the general public is needed to counter the increased risks of
invading alien species.
Don’t introduce or spread invasive species:













Do not collect plant material (plants, seeds, cuttings, produce) when on vacation. Even
healthy-looking plants can harbour insects and diseases. For information on “What Can I
Bring Back into Canada” visit the CFIA website.
Travellers should also be aware of how alien species can hitchhike hidden on vehicles and
goods. Examples include insects in suitcases, fruits, vegetables, wood crates and packaging
material; plant seeds and insects in soil attached to plants, stuck to vehicles tires, tent pegs
and clothing; plant diseases in infected plants and plant parts (seeds, fruit, wood), and as
spores in soil or containers.
Avoid introducing an alien plant that could become a serious weed problem. When choosing
or ordering ornamentals for your garden, consider whether the plant is a ‘fast spreader’ or
‘vigorous self-seeder’ and could this impact nearby grasslands, forests or parks. Refer to the
PlantWise program with the BC Invasive Species Council for more information about
invasive ornamentals and recommended alternative plants.
Do not release aquarium plants or pets such as frogs, snails, turtles or fish into your garden
pond or any natural wetland. Many of the species sold in pet stores are invasive and can have
negative effects on native animals and ecosystems. Introduced aquatic plants such as Eurasian
Watermilfoil and Parrot Feather displace native species and cause thick underwater stands
that interfere with recreation. The American Bullfrog and the Red-eared Slider turtle have
been rapidly expanding their range in B.C. primarily due to human facilitated introductions.
Refer to the Don’t Let it Loose program for more information.
Many store bought animals, and even plants, carry with them parasites and diseases that can
have a drastic effect on native animals if released into the wild. An example of this is the
emerging amphibian infectious disease caused by the chytrid fungus Batrachochytrium
dendrobatidis. This disease has been identified as one of the primary threats in the global
decline of amphibians.
Do not capture frogs, toads, fish and other animals from the wild and move them to your
garden pond or wetland on your property. Do not move frog eggs from the wild into your
garden pond. This is against the Wildlife Act of B.C. The animals may not survive in their
new environment and even if they do, they may have the negative effects described above.
Do not transport aquatic invasive plants and organisms such as invasive mussels on your
boat. Refer to the Clean Drain Dry program website for more information on how to protect
BC waters.
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Do not transport firewood outside of the area it was produced. Firewood can spread serious
pests and diseases such as Dutch Elm Disease, Gypsy Moth and Emerald Ash Borer. Refer to
the Buy it Where you Burn it program website for more information.

If you suspect a new invasive species:






Call a local garden center where knowledgeable staff are often available to help with pest
identification. Call ahead as some garden centers do not want pests brought to their
establishments. Secure samples in a container or plastic bag before transporting.
Bring samples to your local Ministry of Agriculture office. They will forward any suspicious
samples to specialists to determine if they are alien species. The provincial Plant Health
Laboratory will accept suspect invasive alien species samples free of charge. If you have any
questions about the submission process, please call 1-800-661-9903.
Report invasive plants by calling 1-888-WEEDSBC or use the Report-a-Weed App.
Contact the CFIA at 1-800-442-2342 or via the CFIA website regarding suspected new
invasive pests. You will be directed to the nearest office to make your report or submit a
sample of the suspicious insect or plant. You will be asked to describe where and when you
found the plant or plant pest, and an inspector may ask to visit the area.

Some Examples of Invasive Alien Pests and Their Impact
Invasive Alien Species – Diseases
Bacterial Ring Rot (Clavibacter michiganensis subsp.
sepedonicus) of potato is not known to occur in B.C.
Occasional outbreaks in home gardens and table stock
fields have been detected and eradicated. The disease can
be prevented by planting only “B.C. Certified” seed
potatoes and not using table potatoes for seed or bringing
in seed potatoes from outside of the province.
Chrysanthemum White Rust (Puccinia horiana) is a
fungal disease that has been detected and eradicated
several times in British Columbia. The disease is difficult
to detect and visual symptoms only develop in the fall
when Chrysanthemum plants are in bloom. This disease
spreads rapidly covering the plants with pustules. It may
be confused with brown rust. This fungus is believed to
have been introduced to North America through
movement of symptomless cuttings.
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Dutch Elm Disease (Ophiostoma ulmi) has killed the majority of elm trees in Eastern North
America. It is not present in British Columbia or Alberta. As one of the few areas in the world
still free of this disease, export markets are open to elm stock produced in British Columbia. The
disease is transmitted from infected trees to healthy trees by elm bark beetles, which occur in
many locations within Southern British Columbia.

Dutch Elm Disease – wilting branch

Native elm bark beetle galleries (bark removed)

Eastern Filbert Blight (Anisogramma anomala) has
become a common and serious disease in hazelnut
orchards throughout the Pacific Northwestern United
States and Fraser Valley/Lower Mainland of British
Columbia. It causes cankers and sudden dieback of
branches, and tree death. Vigour and productivity decline
significantly when hazelnut trees are infected with this
fungus, resulting in economically unproductive orchards.
This disease has not been detected yet in the B.C. Interior.

Plum Pox Virus has never been found in British
Columbia. It was detected in Southern Ontario in 2000
and has resulted in quarantine actions and the removal of
thousands of trees creating considerable financial losses
for fruit growers and nurseries. The virus spreads through
infected propagative material and by several species of
aphids. The disease was likely introduced to North
America on infected budwood smuggled from overseas.
Ramorum Blight and Dieback or Sudden Oak Death
Plum pox virus on peach
(Phytophthora ramorum) is not established in British
Photo courtesy of Ontario Ministry of
Columbia. This fungus-like organism can cause bleeding
Agriculture, Food & Rural Affairs
cankers on oak trees and is killing oak forests in
California. This organism can also infect leaf and stem
tissue of a wide variety of nursery plants causing lesions and dieback symptoms. Detections at
nursery facilities in California, Washington, Oregon, British Columbia and a few other U.S.
states has resulted in intensive eradication efforts. In British Columbia, if it is detected at a
nursery, the Canadian Food Inspection Agency eradication activities will include prohibitions on
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plant movement and crop destruction. The Canadian nursery sector in conjunction with other
stakeholders have developed a Canadian Phytophthora ramorum Certification Program to
minimize the risk of receiving and spreading this organism.

Ramorum leaf blight on rhododendron
Photo courtesy of Joseph O’Brien, USDA Forest
Service

Ramorum canker on tan oak
(sudden oak death)

Invasive Alien Species – Insects
Apple Clearwing Moth (Synanthedon myopaeformis): The presence of this European pest was
confirmed in the Similkameen Valley in 2005 on apple as the first record in North America. This
pest is also present in the Fraser Valley and has spread into many areas of the Okanagan Valley.
Clearwing moth larvae tunnel under the bark anywhere from below the crown area up to
branches. Damage has so far been confined to apple, but in Europe this pest also attacks pear,
quince, plum, apricot, cherry, hawthorn, and mountain ash. Infestation can shorten the life of
trees and could make the trees susceptible to attack by other insects and diseases.

Apple clearwing moth larva

Apple clearwing moth adult

Apple Maggot (Rhagoletis pomonella): This fruit fly is a serious pest of apples in North
America. The Okanagan Valley in B.C. remains the only major fruit producing region that does
not have apple maggot. This pest is moved to new regions primarily by people transporting
maggot-infested fruit or pupae-infested soil. The presence of apple maggot would require the use
of broad spectrum pesticides on a regular calendar spray program from summer through fall,
therefore negating much of the gains of the alternative pest management strategies that are
currently common practice in the Okanagan fruit producing areas.
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Apple maggot larva and internal feeding
damage

Fruit dimpling caused by apple maggot

Apple maggot adults

Apple with Apple maggot damage.

Photo courtesy of Agriculture & Agri-Food Canada

Photo courtesy of H.J. Larsen, Bugwood.org

Asian Long-Horned Beetle (Anoplophora
glabripennis): This beetle is currently present in
localized areas in Eastern North America, where
eradication attempts are underway. There are several
long-horned beetles that bore into various species of
live trees and logs which could be introduced into B.C.
Other species of concern include: brown spruce
longhorn beetle, smaller Japanese cedar longhorned
beetle, great capricorn beetle, and Monochamus spp.
(sawyer beetles). There are native sawyer beetles in
B.C., including the Oregon fir sawyer beetle, which is
commonly confused with the Asian long-horned beetle.

Asian longhorn beetle.
Photo courtesy: Canadian Forest Service
Insectary, Pacific Forestry Centre

Balsam Woolly Adelgid (Adelges piceae): The adelgid
feeds exclusively on true firs (Abies species). This pest
is inconspicuous and aphid-like, and appears as white,
woolly masses about 1 mm long on the bark. They are
small and can be easily overlooked in the early stages of
an infestation. Toxic saliva is injected when the pest is
feeding, causing water stress, stunting, and death in two
to three years of certain species of true firs. Feeding
causes twigs to swell or ‘gout’ at infested nodes.
Coastal grown firs should not be moved to B.C.’s
Balsam woolly adelgid damage (gouts)
interior, in order to protect native fir stands in B.C.
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Brown Marmorated Stinkbug (Halyomorpha halys) was first detected in B.C. in 2015. This
invasive insect has spread rapidly across North America since its introduction to Pennsylvania in
1999 causing extensive damage to crops. It feeds on over 300 species of plants including tree
fruit, grapes, berries, vegetables, corn, and ornamentals. It also becomes a nuisance pest when
large numbers attempt to overwinter in homes and other buildings.

Brown marmorated stink bug adult

Brown marmorated stink bug nymphs

Emerald Ash Borer (Agrilus planipennis): This metallic blue-green wood boring beetle is
present in regulated areas, which includes parts of Quebec, Ontario, Manitoba and New
Brunswick. It attacks ash trees, and possibly other
hardwoods, causing decline and death of trees over a 2-3
year period. It has already killed millions of ash trees in
Manitoba, Ontario, Quebec and the United States, and
poses a major economic and environmental threat to
urban and forested areas of North America. Programs are
underway to slow the spread of this pest. There are native
green-coloured wood boring beetles in B.C., including the
Emerald Ash borer adult.
golden buprestid, which only infests recently downed
Photo courtesty of David Cappaert,
logs or dying trees, and is larger than emerald ash borer.
Bugwood.org

European Chafer (Rhizotrogus majalis): This scarab beetle is a serious pest of turf in Eastern
North America. European chafer was detected in 2001 in New Westminster, B.C. and has since
spread to most areas of Greater Vancouver. Most of the damage is done by the final larval instar
in the fall, when they feed on fibrous root systems of host plants. Considerable damage can also
be done by animals, such as skunks and birds, digging up turf to feed on the grubs. In B.C., the
larvae of other species of large beetles that feed in sod (such as the ten-lined June beetle), have a
two year life cycle, and larvae are often larger than the European chafer larvae.

European chafer
adult (left) and
grub (right).
Photos courtesy of
ES Cropconsult
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Gypsy Moth (Lymantria dispar): British Columbia has been fighting against Gypsy Moths for
decades and has, along with the Western United States, kept the area free of this European exotic
insect. The European Gypsy Moth is established in Eastern North America. It was originally
introduced into Massachusetts from France in 1868 for the production of silk and escaped from a
laboratory. This insect can be moved as egg masses on outdoor household articles and vehicles
from Eastern North America. The insect feeds on hundreds of different host trees and continued
defoliation by larval feeding can stress and kill healthy trees. Nurseries and businesses within the
infested areas of Eastern America must have treatments or special certification to be able to move
trees to the western region. Egg masses of the Asian Gypsy Moth are transported from Asia to the
West Coast on ships and containers. Periodic eradication efforts in the B.C. Lower Mainland
have cost millions of dollars. Trapping and surveillance is ongoing.

Gypsy moth larvae

Gypsy moth adults, female left, male right

Photo courtesy of CFS Insectary Pacific Forest Centre

Japanese Beetle (Popillia japonica): This shiny green and bronze scarab beetle is a highly
destructive, regulated pest that feeds on over 250 species of plants. It is established in Eastern
North America and was detected in B.C. for the first time in 2017 in Vancouver, where
eradication measures are underway. The larvae (grubs) feed on roots of turf grass and other
plants. Adult beetles feed on foliage. Larvae look similar to other scarab beetles present in B.C.,
including European chafer and June beetles.

Japanese beetle adult and feeding damage

Japanese beetle larva (grub). Photo courtesy of
David Cappaert, Bugwood.org
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Spotted Wing Drosophila (Drosophila suzukii): This fruit fly is
a serious new pest of soft fruit and berries. It is now widespread
in Coastal and Interior fruit growing areas of B.C. Adults are
light yellow or brown flies with red eyes, about 2 - 3 mm long.
They look like regular vinegar flies but male flies have a single
black spot on the end of each wing. Females have no spots, but
have a distinctive saw-like egg laying device (ovipositor) which
enables them to cut into thin-skinned fruit and deposit eggs
inside. Unlike most vinegar flies which normally infest overripe
or decaying fruit, spotted wing drosophila lay their eggs inside
intact ripening fruit. Larvae hatch and begin to feed within the
fruit.
Spotted wing drosophila adult
male with wing spots. Photo

Reducing the Impact of Invasive Plants

courtesy of Sheila Fitzpatrick,
Agriculture & Agri-Food Canada.

Invasive landscape plants can escape from nurseries or gardens and negatively impact ecosystems
and industries such as agriculture, forestry and tourism. In British Columbia, aggressive
ornamentals have escaped propagation to damage the environment. The desirable characteristics
for ornamental varieties and many domestic species (hardiness, persistence, self-seeding ability,
pest resistance, and vigorous growth and establishment) are some of the same attributes that make
a plant species a successful invader. Once established in an area, invasive plants are impossible to
eradicate or difficult to control due to extensive creeping, rhizomatous roots or because they
produce vast amounts of seed. Some B.C. examples include: purple loosestrife (Lythrum
salicaria), Japanese knotweed (Polygonum cuspidatum), giant hogweed (Heracleum
mantegazzianum), Russian olive (Elaeagnus angustifolia), baby’s-breath (Gypsophila
paniculata), reed canarygrass (Phalaris arundinacea), Scotch broom (Cytisus scoparius),
policeman’s helmet (Impatiens glandulifera), and English ivy (Hedera helix).
It has been estimated by Dr. S. Reichard, University of Washington, that 85% of the 235 woody
plants invading natural areas in the U.S. were originally introduced for landscape purposes.

Preventing the Introduction of Aggressive Ornamentals
The Invasive Species Council of British Columbia (ISCBC) is a registered charity and nonprofit society committed to reducing the spread and impacts of non-native species within B.C.
The ISCBC’s PlantWise program is designed to work with the horticulture industry and home
gardeners to raise awareness of invasive landscape plants and encourage planting of safe
alternative or native plants.
Before purchasing plants for your garden:
1. Understand and consider the potential invasiveness of new species you would like to
plant.
2. Refer to the Grow Me Instead booklet, available on the ISCBC website to learn about
invasive ornamentals and suggested alternative plants.
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Things you can do about invasive plants:
1. Do not purchase or grow invasive or legislated noxious weed seeds or plants.
2. Report invasive plants by calling 1-888-WEEDSBC or use the Report-a-Weed App.
3. Avoid letting invasive plants fruit or set seed, as birds and animals can spread the plants
to other areas.
4. Properly dispose of yard and garden waste into a properly functioning compost pile or
facility.
5. Avoid using wildflower seed mixes, as most contain invasive species or species not
adapted to local conditions.
6. Avoid picking plants from roadsides, gravel pits or other disturbed areas. Many of the
prettiest wildflowers growing on roadsides are aggressive invasive species that should not
be moved to new areas.
7. Grow regional native plants in your garden, as they are naturally adapted to the local
environment.
8. Discourage propagation of invasive species by friends and neighbours. Talk with them
about the impacts of invasive plants and the use of suitable alternatives.
9. Contribute to local efforts to manage invasive plants. Contact your local invasive plant
committee, or get involved with the Invasive Species Council of B.C. Membership is free.
If you find an uncommon, aggressive weed on your property, consult the Field Guide to Noxious
and other Selected Invasive Plants of British Columbia as an aid to identification. For noxious
weeds that must be controlled in B.C., see page. 21-10. For more information on integrated weed
management, see Chapter 21.

Some Examples of Invasive Alien Weeds
Common Bugloss (Anchusa officinalis):
Common bugloss is present, but rare, in some
areas of south-central BC and southern
Vancouver Island. It invades pastures and
rangelands and is commonly found on idle areas
where competing vegetation is sparse. This weed
is also a concern to alfalfa production because
the succulent leaves and stalks mould the hay
once it is baled. In Washington State, bugloss
spread to cover approximately 200 square miles
in a seven year period.

Photos courtesy of L. Scott

Giant Hogweed (Heracleum mantegazzianum) is a perennial invasive plant currently found in
the Lower Mainland/Fraser Valley, Gulf Islands, and Vancouver Island. It can grow up to 5
metres tall, and lower leaves can exceed 2.5 meters in length. Flower clusters are white, in an
umbrella-shaped head. Stems are hollow and green with purple spots. Leaves are dark green and
coarsely toothed in 3 large segments with stiff underside hairs. The stem hairs and leaves contain
a clear, highly toxic sap that, when in contact with the skin, can cause burns, blisters and scarring.
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Giant hogweed is highly competitive due to vigorous early-season growth, tolerance of shade and
seasonal flooding, and its ability to co-exist with other aggressive invasive plant species. Each
plant can produce over 50,000 seeds that remain viable in the soil for up to 15 years.

Giant Hogweed

Giant Hogweed stem

Himalayan Balsam (Impatiens glandulifera):
Himalayan Balsam is native to Asia and has escaped
ornamental planting in North America to predominately
colonize moist areas along river, stream and ditch banks.
It prefers moist, rich soil. It likes locations offering sun to
light shade. Himalayan Balsam ejects buoyant seeds into
rivers and streams which spread far and fast to new
locations. Once established, tall Himalayan balsam
competes effectively against native plants. In many places
it has been known to suffocate native vegetation.
Riverside and ditchbank infestations are spread quickly by mowing operations. It is currently
found throughout the Lower Mainland in the Fraser Valley, Southern Vancouver Island and the
Central Kootenays of B.C.
Knotweeds: There are several invasive knotweeds present
in B.C., including Japanese knotweed (Fallopia japonica);
Bohemian knotweed (Fallopia x bohemica); Giant
knotweed (Fallopia sachalenensis); and Himalayan
knotweed (Polygonum polystachyum). These knotweeds
are native to Asia, and were likely introduced as
ornamental plants. They prefer open habitats and grow in
a variety of soil types along roadsides, edges of
waterways, neglected gardens and unused areas. Wetlands
knotweed.
and moist, low-lying areas are the most common habitats. Japanese
Photo courtesy of L. Scott
Dense stands, capable of crowding out all other
vegetation, degrade native plant communities. Knotweed spreads quickly, is extremely aggressive
and persistent and able to survive both severe flooding and drought. It poses a significant threat
to areas adjacent to rivers, streams and other shore-lines where it can cause bank erosion, clog
waterways and lower the quality of habitat for wildlife and fish. During its dormant growth stages
knotweed dries and can create a fire hazard. It is also a serious problem in the urban landscape,
where it can grow through concrete and damage the foundations of houses.
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Orange Hawkweed (Hieracium aurantiacum): Invasive hawkweeds
are found throughout most areas of BC. Management programs are
underway in the regional districts east of the Rocky Mountains,
Northern Rockies, and Peace River Regional Districts, which have
few known infested sites. Although there are 14 other invasive
hawkweed species present in BC, orange hawkweed is the only
species that is regulated under the Weed Control Act. It is found
primarily on native meadows, forest openings, permanent pastures,
hayfields, roadsides, right-of-ways and idle areas. Once established, it
quickly develops into a patch that continues spreading by seed and
lateral roots. Severe infestations will dominate the site with a solid
mat of rosettes or seedlings. They can replace native vegetation,
reduce forage and threatening biodiversity.

Orange hawkweed
flowers. Photo courtesy of
Lisa Scott

Puncturevine (Tribulus terrestris): In B.C., puncturevine occurs primarily in the Southern
Okanagan and Lower Similkameen regions, but recent sightings have been found in the Kelowna
and Armstrong areas. It is classified as a noxious weed for the Okanagan-Similkameen regional
district. Puncturevine prefers dry, sandy or gravely soils and requires less water than most plants.
The most distinguishing feature of this weed is its spiny seedpods. The spines can damage the
feet of humans, wildlife and domestic animals and can injure the mouth, stomach or intestinal
linings of animals when ingested. The spiny pods also puncture bike and small vehicle tires. This
‘hitchhiking’ is the primary mechanism for dispersal of puncturevine.

Puncturevine. Photo courtesy of Lisa Scott

Puncturevine – spiny burrs

Perennial Pepperweed (Lepidium latifolium):
Perennial pepperweed is of most concern in the
Kootenay and Thompson agricultural regions. It was
first introduced to B.C. in 1997. It has spread rapidly
in northern Europe, Mexico and the Western U.S. It
invades cropland, roadsides and idle areas but is a
particular threat to riparian areas and rangelands
where it degrades wildlife habitat, lowers the yield
and quality of forage on pastures and hayfields and
displaces native plant species. Much of the U.S.
infestation is associated with river systems and
wetland areas. The extensive, woody, deep creeping root systems make perennial pepperweed
exceptionally difficult to control.
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Rush Skeletonweed (Chondrilla juncea): Rush
skeletonweed was first discovered in B.C. in the
North Okanagan region of Spallumcheen in
1983. Subsequent infestations were found at
Sirdar and the Slocan Valley in the Central
Kootenay region around 1991 and Kimberley in
the East Kootenay region in 1998. Native to
southern Russia and now spread throughout
much of the world, this weed poses a serious
threat to B.C. rangelands and other agricultural
resources including both dryland and irrigated
Rush Skeletonweed. Photos courtesy of Lisa Scott
cereal production. Over 5 million acres have
been infested in the Pacific Northwest states and it is currently spreading at a rate of 100,000
acres per year. Since its introduction to Australia in 1935, the expansion of rush skeletonweed
has resulted in estimated annual losses to wheat production in excess of $30 million.
Velvetleaf (Abutilon theophrasti): Velvetleaf was
first discovered in B.C. at Chilliwack in 1990 as a
small infestation in corn and raspberry plantings
and in Oliver in 2005 in a private garden. Rated
as one of the worst weeds in the U.S., velvetleaf
now infests extensive corn and soybean acreages
in Ontario and Quebec. Velvetleaf hosts insects,
diseases and nematodes of crops, produces
chemicals that reduce crop seed germination and
root formation and can reduce corn yield by more
than 70%. Costs for control in the U.S. in one
year alone were estimated at $343 million.

Velvetleaf. Photos courtesy of Lisa Scott

Wild Chervil (Anthriscus sylvestris): Recent infestations have been found
in Northern Washington as a possible introduction in British wildflower
mixes. Wild chervil is not aromatic like the domestic herb, salad chervil.
In British Columbia wild chervil is found predominantly in the Fraser
Valley. It is spreading rapidly along road rights-of-way, ditches, fencelines
and in to pastures in the Abbotsford-Chilliwack districts. Wild chervil outcompetes pasture and hay crops reducing forage available to grazing
animals. It is also a known host for a disease that infects carrots, celery
and parsnips. Extremely deep taproots and tolerance to selective herbicides
make control very difficult.
Yellow Star thistle (Centaurea solstitialis): Yellow starthistle is a continuing threat to British
Columbia from adjacent infestations in Washington and Idaho states where it infests over 1.25
million acres. In California it infests over 800 million acres. To date, only one isolated plant has
been found in B.C. (Kamloops). It will invade areas ranging from roadsides and disturbed areas
to undisturbed, healthy grasslands. This invasive reduces the diversity of native plant
communities and reduces production of forage for livestock and wildlife. It also infests cropland
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reducing yield, quality and can hinder harvesting. Yellow starthistle causes a neurological
disorder in horses known a 'chewing disease'. Death is often the result and there is no known
cure.

Yellow starthistle

Yellow starthistle flower

Yellow Flag Iris (Iris pseudacorus): Yellow Flag Iris is native to Europe and the British Isles,
North Africa and the Mediterranean region. It has been transplanted into well-watered gardens all
over the world and has widely escaped. Yellow iris is a rapid growing perennial that colonizes
into large numbers. It spreads by both underground rhizomes and seeds, and can spread
downstream by broken rhizomes which re-root. It forms very dense thickets that displace other
native plants including sedges and rushes and alter animal habitat. The creation of thickets also
results in restricted water flows, affecting irrigation canals and flood control ditches. All parts of
this plant are poisonous. It has been known to sicken cattle when they eat it. In B.C. it is found in
B.C’s Southern Interior and West Kootenay regions.

Yellow Flag Iris.
Photo courtesy of Lisa Scott
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Integrated Pest Management

Integrated Pest Management
What is IPM?
Integrated pest management (IPM) is an easy
to use, environmentally friendly way to
manage pest problems. IPM uses a
combination of techniques to suppress pest
damage, including planning and managing
sites to prevent problems, identifying pests,
monitoring for pests, tolerating some pests,
using a variety of techniques to manage the
pests and checking to see how effective your
actions were. Often, IPM programs are more
effective and cost-efficient than other
approaches.
The concept of IPM can be used to manage
all kinds of pests, including weeds, plant
diseases, insects and vertebrates. IPM
programs are used in agriculture, forestry,
botanic gardens and landscapes, and for
household and structural pests such as
carpenter ants. It is important to remember
that not all insects, weeds, and other living
organisms require control. Many organisms
do not cause any problems and some are
beneficial.
A preventative approach to pest management
will help to stop many potential and
established pests from becoming a problem.
Preventative techniques include site planning
and design to promote healthy, pest resistant
plants, attracting beneficial insects and birds,
excluding pests by using row covers, fencing
or sealing holes in buildings, managing soil
fertility, and irrigating the right amount at
the right time. Chapter 5 “Prevention and
Cultural Methods for Pest Management”
describes these techniques in detail.

Only take action against pests when there
will be significant damage, not as a routine
measure. Most of the time, it is only
necessary to suppress pest populations to
non-damaging levels, not to eliminate them.
If action is needed, choose the most
appropriate combination of control
measures. Control measures include
prevention and cultural methods as well as
biological control and pesticide use.
If using a pesticide, select the least toxic
product that is registered for the use, and use
it according to the label directions. Read
Chapter 8 on “Using Pesticides to Manage
Pests” including the information on avoiding
overuse of pesticides.
The next section describes the six
components of an IPM program using
carpenter ant management as an example.

Components of an IPM
Program
1. Prevention
When pest problems are prevented, pests are
not present to do damage and no control
measures are needed.
To prevent carpenter ants from becoming a
problem, keep trees, vines and shrubs from
touching the house or building. Plants that
touch buildings attract ants and can act as
“highways” the ants can use to enter the
buildings. Fix all water leaks. Store wood in
a dry location off the ground and away from
the house or building. Carpenter ants seek
out moist wood as a place to lay their eggs.
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2. Identification
When a potential pest problem arises,
correctly identify the pest. This is important
because most control treatments are specific
to particular pests. Once the pest is known,
learn about the pest's behaviour and life
cycle. This helps determine when to take
action and what techniques to use to reduce
the number of pests. For help identifying
pests and plant problems contact a garden
center, pest control company, master
gardener, horticulture information line, or
send a sample to the plant diagnostic lab.
Page 2-1 provides contact information.
Carpenter ants are the most common large
ant found indoors in the late winter/early
spring. They are 3/5-2 cm long and
predominantly black or sometimes black and
red in colour. Winged ants fly in the spring;
these are females looking for nesting sites.

3. Monitoring
Always monitor for pest populations,
beneficial organisms and environmental
conditions that cause problems. Monitoring
is important because it provides the
information required to make decisions
about the timing and location of treatments
and whether they are necessary. Monitoring
programs include regular inspection for pests
or signs of their presence. It is also important
to monitor for natural enemies of pests as
they can help to suppress pest populations.
For some pests, visual inspections (insects,
diseases, weeds) and/or counts of insects
caught in traps are used to estimate pest
populations.
When monitoring for carpenter ants,
determine if the ants have a nest indoors or
not. If ants are seen indoors in November February a nest is probably present indoors.
From March - October look outdoors for
ants. If they carry food into the house, a nest

is inside. Next, determine, as accurately as
possible, the locations of nests both indoors
and out. Look for areas with a lot of ant
activity, areas with moisture, “sawdust” the
ants have ejected from their nests,
woodpecker holes, and listen for rustling
noises the ants make while in their nests.

4. Action Threshold
Next, determine how much damage is
acceptable and when is the best time to
control the pest. This varies with each pest.
The action threshold is the level of pest
population where control is needed. It will
be different for each pest and crop
combination. It depends on: what part of the
plant is affected, the extent of the damage,
the purpose of the plant in the landscape, the
cost of the treatments, the impact on
beneficial organisms and the users tolerance
of pests or damage. The user’s tolerance
level depends partly on personal taste and
perception, including aesthetics. For
example, while some homeowners think
clover lowers the quality of lawns, others
appreciate its drought resistant and nitrogen
fixing abilities that contribute to soil fertility.
Carpenter ant action thresholds depend on
the species of carpenter ant. Some species
rarely, if ever, cause damage, in which case
the action threshold will be determined by
acceptable nuisance levels. In most cases,
plan to begin control when it is certain that
a nest is indoors.

5. Management Options
One or several control methods may be
coordinated into an IPM program to target a
certain pest or several pests. Examples are:
1.

Cultural preventative methods: resistant
varieties, crop rotation, pruning
methods, plant nutrition and sanitation.
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2.

3.

4.

Physical and mechanical methods:
barriers, screens, traps and mulches;
also flame, infra-red and hot-water
weeders.
Biological control agents and beneficial
insects: predatory and parasitic insects,
beneficial nematodes and microbial
controls.
Pesticides: includes synthetic and
naturally derived pesticides, insect
growth regulators and other products.
Where pesticides are used, they should
be chosen for compatibility with IPM
practices. Information on pesticide use
is in Chapter 8. Information on pesticide
products available to the home gardener
can be found in Appendix I.

Treatment options when managing carpenter
ants: remove moisture sources; physically
remove nests; vacuum ants from nests; treat
ant pathways and/or nests with desiccating
dust (diatomaceous earth), or slippery
barriers, or appropriate insecticides.
Managing carpenter ants usually requires
the use of a combination of management
options.

6. Evaluation
It is important to conduct follow-up
monitoring or inspections to find out how
successful your IPM program has been.
Record what worked and what didn’t, keep
the records and review them to help plan
pest prevention and management activities.
Keeping a Gardening Journal is one option
for keeping records of your pest
management activities.
Evaluate how effective carpenter ant
treatments were by looking for ant activity
outdoors and in places where nests were
found. Inspections are best done in warm
weather at various times of day.
Gardening Journals
Keeping notes and records in a gardening
journal can help you successfully manage
your garden. Recording gardening activities
assists a home gardener when choosing plant
varieties for a specific spot and when to
safely plant. Record keeping also provides
information on which pests and diseases
appeared, when they appeared, the amount
of damage they caused, the pest management
practices attempted and their level of
success. In a garden journal, you can jot
down important information on seeding
dates, frost dates, fertilization and new plants
added to your landscape.
There are several different kinds of formats
for a gardening journal, and many are
available for purchase. Some can be more
extensive than others. You can choose to
record information in a notebook, or explore
different kinds of gardening journal
templates available online.
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Prevention & Cultural Methods for Pest
Management
By using preventative and cultural pest
management practices, the gardener or
landscaper can achieve more consistent,
long-term pest management. A number of
preventative measures can be taken to reduce
the likelihood of certain pests becoming a
problem. By preventing pest problems, the
need for pesticides may be reduced or
eliminated.
Most pests in home gardens and landscapes
can be managed successfully using good
planning and cultural practices. Cultural
methods work by modifying growing
conditions to interfere with the pest and its
life cycle. Cultural methods of pest
management include use of resistant
varieties, tillage, mulching, hand weeding
and hoeing, pruning, trapping and hand
picking of insects and weeds, and the use of
physical barriers such as row covers and
sticky bands. Wildlife and bird problems are
best prevented with fencing, netting and
scaring devices.
For information on prevention and cultural
control of specific pests, refer to the chapter
on the crop or plants affected, or the chapters
on household pests, birds and mammals.

Consider the site’s past history (i.e. has a
pest or disease occurred in this location
before?) and proximity to a pest’s overwintering sites (soil, fields, borders).


Soil type (clay, sand, organic matter,
etc.), drainage and fertility: Some plant
species are more suited to wet locations,
while others prefer dry locations. Sandy
soils will dry out fast, and may not be
suitable for plants that demand
continuous moisture. If the soil is poorly
drained, plants can be vulnerable to root
rot. It may be possible to improve the
soil by adding compost or organic matter
to wet areas, or adding sand to very
heavy clay soils to improve drainage.



Soil pH: Most trees and shrubs prefer
soils that are neutral to slightly acid (pH
6-7). Some exceptions to this are azaleas
and rhododendrons which prefer a more
acid soil (pH 5-6.5). A few species, such
as butterfly bush, lilac and viburnums,
prefer neutral to slightly alkaline soils.



Sun and shade: When a plant that is
suited to sun is planted in the shade, the
growth tends to be more soft and
succulent. This can promote greater
problems with disease or insects. Plant
species that are adapted to shade will not
do well in full sun, and may suffer
burned foliage and even plant death.



Rainfall and available moisture:
Provide adequate irrigation for plants in
dry areas. Don’t overwater, as keeping
soil too wet can promote root diseases.
Avoid planting in low, wet areas and
areas that are prone to flooding or
drought.

Site Planning and Design
By planning a garden in advance, many pest
problems can be prevented. Sometimes a
pest problem can be avoided by selecting a
planting site that is favourable for the crop
and natural enemies of a pest, but not
favourable for the pest itself. Choose plants
or crops that are appropriate for your garden
or landscape environment. This is one of the
most important factors in growing healthy,
vigorous plants and avoiding pest problems.
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Size of the plant and root zone when
mature: Be aware of a plant’s mature
size and plant it in an appropriate spot to
avoid problems such as damage from
branches hitting a roof, gutters, utility
lines and boxes, roots impacting
foundations, leaves clogging gutters, and
plant litter on entryways and paths.

Plant hardiness zone
Plants vary in hardiness. The term hardiness
usually refers to a plant’s ability to survive
cold winter temperatures likely to occur in a
given area. Be aware of your plant hardiness
zone, and select tree, shrub and perennial
species that are suited to your area. For more
information, see the plant hardiness zone
map found on Natural Resources Canada
site: http://www.planthardiness.gc.ca/

Plant diversity
Choose a variety of plant families, species
and cultivars to avoid monocultures (the
cultivation of a single crop) to help decrease
the likelihood of pest outbreaks.

Resistant cultivars
The use of resistant or tolerant cultivars,
where such cultivars are available, is an easy
and inexpensive practice for controlling
plant diseases in crops. The term resistance
or tolerance does not mean that the plant is
completely immune to disease. A tolerant
plant may still become infected, but it is able
to overcome the effect of the pathogen to
some degree. No variety is resistant to all
diseases. For example, the initials VF by a
tomato variety indicates resistance to the
fungal diseases Verticillium and Fusarium
wilt, but does not mean that the variety is
also resistant to other diseases such as early
or late blight.

There are many reasons why plants display a
natural resistance. Some plants may produce
a natural insecticide such as rotenone or
pyrethrum. Other plants may produce a
natural poison or alkaloid compound that
discourages an animal attack or tastes bad.
Some plants have naturally occurring genes
for resistance to certain diseases or for
resistance to frost damage.
Some plants are noted for their resistance to
insects, animal damage and harsh
environmental conditions. Deer, rabbits and
squirrels are attracted to some plants more
than others. Some plants are highly resistant
to drought, excessive heat or frost. The
presence of prickles, a hairy surface or a
sticky secretion can deter insects and
animals from attacking a plant.
As a gardener you should search out and
select plants that show a natural resistance
and use them more widely in your planting.
This will reduce your need for pesticides and
ensure greater success in your garden.
Gardening catalogs often contain
information about disease resistance to
specific diseases. If you have had a
particular plant disease problem in the past,
check to see if plants that are resistant to this
disease are available.

Timing of Planting and Harvesting
The timing of planting and harvesting can be
helpful in controlling certain pests. Keep a
record of dates when insect problems
occurred. It may be possible to time future
plantings to avoid the peak infestation
periods. For example, plant cabbage in late
spring to avoid maggot infestation. Plant
warm weather crops after the soil has
warmed to speed up germination and
decrease problems with seed rot, seedling
blight and root rots.
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Cover Crops and Trap Crops
Trap plants are effective for some insects,
such as flea beetles on cole crops (cabbage
family). Plant a species or variety of plant
that the insect prefers to feed on near or
within the crop to be protected. The insects
will mainly feed on the trap plants, and this
will minimize the damage to the gardener’s
main crop. Remove and destroy trap crops if
they become severely infested so the insects
do not move over onto the desired crop.
Alternatively, treat the trap plants with a
recommended insecticide.

Crop rotation
Rotation of vegetable crops and other
annuals helps to control many insects and
diseases, such as clubroot on crucifers. If
your garden is large enough, do not grow
plants from the same plant family (e.g. cole
crops, cucurbits, solanaceous) in the same
spot year after year. Some suggested rotation
crops and crops to be avoided following a
pest problem are mentioned under specific
pests of each crop (see “Pests of
Vegetables,” Chapter 15).

Attracting Beneficials
Some pests can be controlled by encouraging
or introducing predators, parasites or
diseases of the pests. Some biological
controls are commercially available. Avoid
gardening practices that may harm beneficial
insects or pollinators. For more information
on beneficials see Chapter 6, “Beneficial
Organisms and Biological Control Agents”.

Certified Pest-Free Plants and
Seeds
Many plant diseases can be brought into the
home garden and greenhouse on infested
seeds, cuttings, bulbs, transplants, potted

plants or potting soil. It is very important to
only plant healthy disease-free plants and
seeds from reliable sources. Some types of
plants or seed, such as seed potatoes, may be
“certified” as free of certain diseases. If you
are going to propagate your own seeds or
cuttings, use insect and disease-free plants.

Application of Fertilizers
Plant nutrition can influence pest damage.
Fertilizer elements (nitrogen, phosphorous,
and potassium) can have direct or indirect
effects on pest incidence. High levels of
nitrogen can increase disease susceptibility
and the incidence of pests such as mites and
aphids. Proper, balanced fertilization
encourages healthy plants that will have
better tolerance to, and opportunity to
overcome pest damage.

Irrigation Practices
In most parts of the province, shallow-rooted
perennials and annuals need some watering
or irrigation in the summer to remain healthy
and vigorous. In sandy soils and dry Interior
valleys, most plants require regular watering,
in the form of sprinkler or drip irrigation,
during the summer dry period. At the Coast,
especially in heavier soils, most plants can
draw their water needs from the soil year
round.
If sprinkler irrigation is needed at the Coast
during long dry periods, it should not be
used more than once or twice a week. Set out
cans or jars to measure the water and leave
the sprinklers on until at least 1 – 2 cm has
accumulated. This will provide enough water
to soak down into the rooting zone where the
plants can draw on it for several days.
Frequent, light waterings are not
recommended since they encourage shallow
roots on garden plants and promote the
growth of weeds. Sprinkler systems with
timers should be set to come on for at least 6
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hours every 4-7 days if that matches the
local sprinkling restrictions. Never set the
system to sprinkle for only a few hours every
night. In all areas, watering or irrigation is
needed when transplanting any plant during
dry weather. This will protect the plants
from drying out until their roots have
become established and can draw water out
of the soil.
Home Lawn & Garden Watering Guide
Over-watering can lead to a lack of oxygen
in the soil and secondary rots. Root and
crown rots can cause the death of shrubs and
even large trees. Newly transplanted trees,
junipers and cedar hedges often die in the
first summer as a result of drought stress,
since new root systems have not developed.
Drought stress on these plants can increase
susceptibility to root rot later.
It is estimated that many gardeners use about
twice as much water in their landscapes than
is required. As much as 80 percent of the
water used around the home during summer
is for outside use. The amount of water used
can be reduced without creating serious plant
problems. During dry summers, local water
authorities may cut off water for outside use
or only allow watering on certain days. Both
measures are necessary and effective means
to reduce water consumption and relieve the
strain on city water supplies.
Water-efficient landscaping does not mean
using only desert plants. It means making an
existing landscape or garden more water
efficient or developing a new site with low
water needs.

Knowing when to water is the key
to water conservation

Many fungi and bacteria that cause plant
diseases are transmitted by splashing water
and require several hours of water on leaves
and stems to cause infection. Some of these
diseases can be controlled or reduced by
watering only the roots of the plants, or
watering the foliage only in the morning on
dry days when water on the leaves will dry
quickly. Drip irrigation can also prevent
foliage from getting wet. Hosing down roses
and other woody ornamental plants with
water will often help to control aphids.
Water will be absorbed with less evaporation
if you irrigate during the cooler parts of the
day. Early morning from 6 to 8 a.m. is ideal
because during this time the water pressure
is highest, disruption of the water pattern
from wind is low, and leaves will dry
quickly. Evening watering is efficient, but
plants that are susceptible to leaf disease are
more likely to be infected if leaves stay wet
for too long. The least efficient watering
time is during the heat of the day when
evaporation is rapid.
Most fungal and bacterial diseases require a
film of water in order to infect plants. Orient
rows so winds will help foliage dry quickly
after rain or watering. To prevent spreading
diseases, do not work in the garden when
plants are wet with rain or dew.
Selecting the irrigation for the right job
Automatic irrigation systems with pop-up
sprinklers are often associated with
excessive irrigation. This is not necessarily
true. Properly designed and operated systems
can supply water uniformly over an entire
area. Scheduling systems properly can
ensure the correct amount of water is
applied.
Where irrigation is required, efficient water
use is extremely important. Efficient
irrigation systems can save a lot of water.
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For landscape (shrubs, trees and flowers),
trickle or drip irrigation are the most waterefficient systems. Overhead sprinkling
generally is less efficient than watering at
the soil surface or within the soil. During hot
weather, considerable water is lost to
evaporation when overhead sprinkling is
used.



Root depth is closely related to the
watering depth.



Deeper roots draw moisture from a larger
volume of soil and therefore require less
supplemental irrigation. Any grass
management technique that produces
deeper roots will improve lawn
performance under dry conditions.

Ideally, you want to apply enough water to
have the top 6 inches moist but not soggy
wet. If water starts to run off before areas are
thoroughly soaked, stop the sprinklers or
hoses, and do not start watering again until
soil is capable of absorbing additional water.
Efficiency is lost rapidly when water runs
off the surface.



Taller grass provides shading of the soil
surface, reduces water loss, and reduces
lethal temperatures near the base of grass
plants. Mow once a week and maintain a
minimal height of 2 inches (5 cm).



Lawns mowed weekly at a taller mowing
height are less likely to be scalped.
Scalped lawns lose density and have
shallow root systems.

A Landscape Irrigation Scheduling
Calculator has been developed to help
homeowners and other landscape irrigators
schedule irrigation properly based on plant
type, system type, climate and location. The
calculator can be accessed from the
Irrigation Industry Association of British
Columbia (IIABC) website at
www.irrigationbc.com.
Quick facts on watering


Lawns and plants may require as much
as 1 to 1-1/2 inches of water per week
from irrigation or rainfall during summer
to remain green and actively growing.



During extended periods of summer
drought, dormant lawns (browned-out
leaves) containing Kentucky bluegrass,
tall fescue or perennial ryegrass should
receive 1-1/2 inches of irrigation every
two weeks to maintain hydrated grass
crowns and allow for full lawn recovery
when more favourable moisture and
temperature return in the fall.



It is better to water for a longer period of
time (as much water as soil is capable of
absorbing) and less watering periods.

Handling Crop Residues /
Sanitation / Weed Control
Many plant diseases and insect pests
overwinter in plant refuse in the home
garden. Basic pest control begins with
cleaning up infected plant debris during the
growing season and after harvest. During the
growing season, remove infected leaves and
fruit immediately and dispose of diseased
plants before they contaminate others. At the
end of the growing season, remove dead
plants and unharvested fruit and vegetables
to reduce pest and disease problems next
season. For example, remove and rake up
dead leaves on strawberry plants after
harvest to reduce botrytis grey mold on next
year’s fruit. Refer to the section on
composting, page 7-2 for more information
on what plant materials can be safely
composted. Control weeds that attract or
support insect populations and harbour plant
diseases that may spread to other plants.
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Greenhouse Sanitation
Sanitation is very important in preventing
insect pest and disease problems in
greenhouses. Gardeners who use a
greenhouse to start seedlings for
transplanting, store potted plants to extend
their season or to overwinter plants should
practice good sanitation:









Do not leave discarded dead plants in or
near the greenhouse. Compost or bury
them, or send to a landfill.
Prevent weed growth in and around the
greenhouse during and after the growing
season. Leave a three meter strip of
weed-free ground or mowed lawn around
the greenhouse to help prevent the entry
of mites, leafhoppers, aphids, thrips,
weevils and other pests.
Screen all openings to prevent insects
from flying in.
At the end of the season, wash benches
and the inside of the greenhouse,
including walkways, with a disinfectant
such as a solution of 1 part household
bleach in 9 parts water.
Use clean pots; wash pots thoroughly
with bleach as above.
Use new or steam-sterilized potting mix
or growth media.

In small greenhouses, disease management is
obtained mainly by cultural practices such as
reducing humidity, increasing air circulation,
proper watering and sanitation. Many
diseases that develop in greenhouses are
affected by environmental conditions. High
humidity, over-watering and poor air
circulation will increase the growth and
spread of many fungal and bacterial
diseases. During winter, low light levels
reduce the growth of plants and can also
make them more susceptible to root rot and
other diseases. To avoid root rot, water
plants as needed rather than on a regular
schedule. Excess water will reduce the

amount of oxygen available to roots and
increase the growth of root-rotting
organisms. During the winter, plants use less
water than during hotter and sunnier periods.

Tillage
Tillage can be used to control weeds, and is
most successful when done on a warm day
when weeds will wilt and die quickly.
Annual and biennial weeds without
extensive tap roots and perennial seedlings
are readily destroyed by tillage. The younger
the weed, the easier it is to control. Tilling
also can be used to bring larvae and pupae of
some insect pests onto the soil surface,
where they may be exposed to desiccation,
predation or freezing. Tilling under crop
debris in the fall also helps to destroy the
habitat for many overwintering insects and
plant pathogens, thereby reducing their
populations the following year.

Mulches
Mulches help create healthy soil and plants
that are less susceptible to insect pests and
diseases. Mulch is any coarse material, either
organic or inorganic, spread on the surface
of the soil to prevent moisture loss, inhibit
the germination and growth of weeds and
make them easy to remove if they do grow.
Mulch also keeps the soil cooler in the
summer and warmer in the winter. Covering
soil with mulch will reduce compaction,
erosion and soil splash during the rainy
season. Organic mulches such as compost,
manure or lawn clippings improve soil
properties, e.g. structure and aeration,
provide nutrients for the plants and feed the
beneficial microbes in the soil. If lawn
clippings are used as a mulch, they need to
be dried and applied in a 5 – 10 cm (2-4”)
layer. Do not use clippings from a lawn
recently treated with herbicide.
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Organic mulches that have not been
composted such as raw bark and wood chips
are not as effective as composted organic
mulches because they compete with the
plants and microbes for nitrogen and tend to
acidify the soil. Thick mulches can also slow
soil warming and plant growth in the spring.

plastic off the ground. Cover the area with a
double layer of clear polyethylene sheet, seal
the edges with soil and leave it in place for
4-6 weeks during the heat of the summer
(mid-June through mid-August). If possible,
leave the poly in place over the winter to
prevent re-contamination. Black plastic is
less effective than clear plastic.

Landscape Fabric
Row Covers
Horticultural fabric or landscape fabric is
often used as a ground cover to inhibit weed
growth in landscape plantings. The fabric
used should be porous to allow irrigation
water and rain to penetrate through the
fabric. Landscape fabric is often covered
with a wood chip mulch after planting. There
are many types and qualities of landscape
fabric. It can be woven or non-woven, heavy
or light duty, black, white or coloured. The
use of black, impermeable plastic is
discouraged as it restricts the infiltration of
water, the movement of oxygen and carbon
dioxide and may cause the roots to overheat.
For more information on the use of mulches
for weed control see “Integrated Weed
Management”, page 21-2.

Excluding insect pests from vegetable or
small fruit crops may reduce or eliminate the
need for insecticides. This can be achieved
by using fine-screened cages or “floating”
row covers, which are plastic mesh covers
on wire hoops that are placed over the crop.
To be successful, the soil must be free of all
life stages of the insect pest one wants to
exclude. Open the cage or lift the row cover
to weed or harvest early in the morning
while it is cool. This is when adult insects
are less likely to be flying and getting under
the protective covering. Be sure to replace
the cover promptly when you finish weeding
or harvesting.

Soil Solarization
Soil solarization is a non-chemical technique
that will control many soil-borne pathogens
and pests, including root and foliar diseases
and some weeds. Solarization involves
capturing the heat of the sun by covering the
soil with transparent polyethylene plastic
sheets during warm sunny months. The soil
temperatures under the plastic increase to
levels lethal to many soil-borne plant
pathogens, weed seeds, seedlings, and
nematodes. It is usually necessary to take the
land to be solarized out of production for a
year. Soil should be tilled before
solarization, and should also have a good
soil moisture level. The area to be treated
should be level and free of weeds, plant
debris, and large clods which would raise the

Row covers are most helpful for crops that
are susceptible to many insect pests, such as
broccoli, Brussels sprouts, cabbage,
cauliflower, rutabagas, and carrots. Row
covers are not suitable for protecting
potatoes or tomatoes because they can make
late blight worse by encouraging rank leaf
growth. Instead, grow potatoes and tomatoes
under a clear plastic shelter or overhang to
keep the rain off.
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Netting

Hand Picking Insects

Netting can be used as a physical barrier to
protect plants and fruit from insects, birds,
wasps and other pests. An example would be
“Kootenay Covers”. These specially
designed net bags can be placed over cherry
trees up to 18 feet in diameter for prevention
of cherry fruit fly damage. For more
information on management techniques for
cherry fruit fly, see page 19-37. Covering
grapevines or blueberry bushes with netting
at harvest time will help prevent birds from
damaging or eating the fruit.

Hand picking insects is a practical method
for pest control in a home garden, especially
if the pests are large and easily seen. Make
sure to properly identify the pest so that it is
not confused with a beneficial insect. It is
important to be thorough by checking the
undersides of leaves, the base of the leaf
stem, and around the base of the plant. Some
insects prefer feeding in the early morning,
or during the day or night. For example,
cutworms feed mostly at night and hide at
the base of the plant between the loose dry
soil layer and the firm moist layer during the
day. Check the garden at different times. To
kill insects, place them in a bucket of water
containing powdered laundry detergent.

Staking

Kootenay cover on a plum tree

Boiling Water
Weeds in driveways and growing between
patio stones can be killed with boiling water.
Slowly and carefully pour boiling hot water
onto the crown of the weed plant (wear long
pants and closed-toe shoes). This method
may be more effective if the top growth of
the plant is cut off before pouring the water.
Pour just a few inches above the plant crown
to avoid any splashing. Some perennial
plants with long taproots (such as dandelion)
may re-grow from the lower root area.
Repeated treatments may be needed.

Staking plants or planting them in wire cages
will help prevent the fruit from touching the
soil and rotting. Without some attachment to
a stake, fence or cage, tomatoes can flop
onto the ground where slugs and other pests
may chew on the leaves and eat the fruit.
Staking plants so they do not touch the
ground also creates good air circulation
through the foliage of the plant, helping to
prevent disease.

Vacuuming
Vacuuming is a safe and effective part of an
IPM sanitation program around the home.
Vacuuming frequently and thoroughly
removes food particles and other debris that
pests feed on. Vacuuming also can be used
to manage pests directly and can be useful
when managing bedbugs. Pest control
companies will use industrial-type vacuums
to suck up cockroaches, flies, ants, spiders,
and other pests. After vacuuming, the
vacuum bag should be dropped into a
sealable plastic bag and discarded.
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Pruning for Pest Management
Most trees and shrubs need some pruning for
size, shape and continued good growth.
Pruning should also be used to remove limbs
damaged by environmental stress, disease or
insect pests. Removing dead, diseased or
insect-infested branches promptly will
reduce damage and spread of the pest or
disease to other trees and shrubs in the area.
Pruning can also improve light and air
circulation, reducing wetness and humidity
which lead to many disease problems.
Improper pruning, however, can cause plant
health problems such as bleeding, loss of
flowers or fruit, winter dieback, and splitting
of wood due to frost injury.

should be washed off pruners and knives
immediately after use.
The Pruning Groups
Pruning requires knowledge of the growing,
flowering and fruiting habits of the plant.
Following is a list of 6 main pruning groups
and when to prune them.
Group
1

2

Pruning to manage pest or disease problems,
such as fire blight, should be done when the
damage is seen and separate from regular
pruning for size and vigour.

Pruning Guidelines

3

Pruning versus Shearing:
Pruning is selective cutting, whereas
shearing is non-selective and is used for
hedges and other plants with small branches
which would be very difficult to prune
selectively. Pruning for disease and pest
control is usually selective.

4

Tools:
Bypass pruners, pruning saw, loppers, pole
pruner, and knife.
Keep tools sharp, well lubricated and clean.
When pruning out pest problems, especially
diseased wood, disinfect knives or pruners
between cuts by dipping or wiping with a
disinfectant such as rubbing alcohol or
Lysol. A 10 to 20% bleach solution is also
effective but it is corrosive to metals and

5

6

Type of tree or shrub Best time for
pruning
Flowers and fruit
Dormant
borne mainly on two- season,
year-old wood:
generally late
apples, pears,
February or
cherries, red currants. March.
Flowers and fruit
Dormant
borne mainly on one- season,
year-old wood: black generally in
currants, raspberries, late February
blackberries,
or March.
loganberries, peaches.
Flowers and fruit
Dormant
borne mainly on one- season,
year-old and older
generally in
wood: plums,
late February
gooseberries, high
or March.
bush blueberry.
Flowering shrubs that Prune after
set buds in summer
flowering.
for the following
spring: rhododendron,
forsythia, azalea,
lilac.
Deciduous trees that Summer, fall
bleed sap in the
or early
spring: maple, alder, winter when
chestnut, plane,
sap is not
beech.
running.
Coniferous trees and March or
shrubs
April.
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How and Why to Prune

General Points to Remember

1. To remove dead, diseased, or insectinfested wood:
 Scrape the bark until you see some
white or green tissue, to ensure you
are cutting into healthy, live wood.
 Cut just above a leaf node, bud, or
junction.
 For fire blight, prune back at least 20
cm below the damaged area and
disinfect pruners after each cut.



All plants have an established ratio
between their branch structure and root
structure. Severe pruning disrupts this
ratio and may cause the rapid growth of
sucker shoots.



In most cases, winter pruning stimulates
new growth the following year, while
summer pruning reduces new growth the
following year.



All cuts should be made just above a
leaf, bud or junction. When removing
large branches make an undercut first to
avoid tearing of the bark and wood. Cut
to leave the collar on the tree but do not
leave a long stub as it will not heal.



If the terminal bud on a branch is on the
lower left side then the new growth will
go in that direction; if the bud is on the
top, growth will be upwards, and so on.



Flower and fruit bud development is
encouraged by pruning.



Space branches for good air circulation
and convenient height.



Cut large branches to encourage runoff
of rainwater.



Inspect plants as you go for insect and
disease cankers, snow and winter
damage, rodent injury, weed-eater cuts,
wire collars and vandalism.



Take your time and remember, “Wander,
ponder……then prune”.

2. To remove inappropriate branches, prune
out:
 cross-overs
 branches that are in the wrong
direction
 branches that are too close together
or parallel
 sucker shoots and water spouts
 weak shoots and branches lying on
the ground
3. To thin:
 selectively remove branches or
portions of branches back to a
junction or bud
 take out no more than about 1/8th of
the leaf area
4. To renew plant vigour: (This encourages
new growth from the base of the plant
and is used on many flowering shrubs).
 remove 1/8 to 1/3 of the old canes or
stalks to the base of the plant
5. To head: (Causes some plants to become
very bushy with new shoots)
 cut off the tip or end of the branch at
a bud
 do not shear, top or pinch
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Traps for Insect Monitoring
and Management
There are several types of traps available for
monitoring insect populations. Pheromone
traps and sticky traps can be used in the
home garden and greenhouse to detect the
presence of insects, monitor insect
populations to determine threshold levels
and when to apply control measures. Some
traps can be used to reduce the population of
insects. The traps should be checked weekly
and the number of insects caught counted
and recorded.
Pheromone Traps
A pheromone trap produces an odour that is
attractive to targeted insects and will lure
them inside. Traps are used to capture
specific species or a number of related
species. Pheromone traps are available for
numerous insect pests found around the
home and garden, including flies, flour and
pantry moths, yellow jacket wasps, cabbage
looper and codling moth.
Pheromone traps aid in the identification of
insects and their stage of life, and also in
monitoring populations to determine
threshold levels. Having the correct
information about an insect is very important
when trying to determine appropriate IPM
methods. In some cases, e.g. gypsy moth,
traps baited with female sex pheromones are
so effective in trapping males that they can
be used to suppress a pest population.

of year to prevent adult insects, which crawl
up the trunk, from laying eggs on leaves.
Putting layers of plastic wrap under the band
and filling holes under the band with cotton
or polyester batting will protect the trunk
from injury and allow easy removal. Bands
need to be changed if they become too dirty
or covered with insects and should be
removed once the insect infestation is over.
Sticky traps for insects can be made at home
by applying Tanglefoot or Stick’em to
coloured cardboard or boards, or purchased
from some garden supply stores. They are a
good monitoring tool for some insects, such
as cabbage maggot and carrot rust flies in
vegetable gardens and whiteflies in
greenhouses. Red sticky spheres and yellow
sticky cards attract apple maggot flies. These
traps are baited with ammonium carbonate.
Sticky traps should be used with caution.
Yellow and white traps used for maggot flies
will also trap many beneficial insects such as
parasitic wasps. So, in a mixed garden and
orchard they may do more harm than good.
Sticky material can be almost impossible to
remove from skin and clothing, so wear
gloves and handle with care. Read the label
for further information regarding application
and use.

Sticky Bands and Traps
Some insect pests of ornamental and fruit
trees such as winter moth and Bruce
spanworm can be excluded by applying
sticky bands to tree trunks. Bands are coated
with glue such as Tanglefoot or Stick’em.
The bands must be applied at the right time
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House flies rest on narrow vertical objects
and because of this behaviour hanging sticky
strips or flypapers provide effective control
of houseflies in small enclosed areas with
low fly populations.
Glue Board Traps are sticky traps designed
to capture crawling insects such as roaches,
crickets and spiders. Some traps have a
pheromone or attractant to lure specific
insects.
Other traps:
Shallow pans (pie plates) painted yellow or
yellow plastic tubs filled with water and a
small amount of detergent or soap will catch
whitefly adults and winged aphids.
Pitfall traps are useful in home gardens, and
have been used for the control of slugs. They
can be made from a shallow tin of beer
partially buried in the soil, or bowls, cups or
other containers can be buried in the soil and
beer or a fermented mixture of flour, sugar,
yeast and water can be used as bait.
Shallow containers such as aluminium plates
or sardine cans filled partly with fish or
vegetable oil and buried in the soil can be
used to trap earwigs. Earwig traps can also
be made from pieces of corrugated
cardboard or wood with grooved surfaces
facing each other and secured by a rubber
band, 1 to 2-foot lengths of old garden hose,
or clay flower pots or small boxes stuffed
with long grass or newspaper.
Yellowjacket traps can be used to reduce the
population of yellowjacket wasps. Traps are
most effectively deployed in the spring to
trap out queens before they establish their
nests. Traps may be baited with fruit juice or
meat to increase their effectiveness. Meat
may be more effective in the spring, as
queens are looking for sources of protein.
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Chapter 6

Beneficial Organisms and
Biological Control Agents

Beneficial Organisms & Biological Control Agents
Biological pest control has been growing in popularity in British Columbia due to many factors,
including a concern for the environment, pesticide resistance, withdrawal of registered pesticides,
and an increased availability and variety of commercially available biocontrol agents. Several
insect pest problems in home gardens and greenhouses can be managed with beneficial insects
and organisms. The use of biological control agents will reduce the environmental and health
hazards of chemical use in the garden.
Many insects found in the garden are beneficial insects that eat plant pests and are harmless to the
plants themselves. When planning your garden, consider including plants that are good hosts for
beneficials or “refuge” areas where beneficials can feed and reproduce. Plants from the parsley
(Apiaceae) and daisy (Asteraceae) families such as parsley, dill, coriander, daisies, asters,
sunflowers and zinnias are good ‘lures’ for beneficials. When food for predators and parasites is
eliminated, they will move on in search of other food. Keeping plants completely free of pests
will discourage these beneficials from becoming established because they will not lay eggs where
there is no food for their offspring.
Some naturally occurring beneficial insects can be mistaken for pests and accidentally wiped out
by insecticide use. An example is the predatory midge, Aphidoletes, whose juvenile stage is a
reddish/orange maggot. They can be mistaken for harmful insects, but they are actually eating the
aphids! The presence of naturally occurring beneficial insects is taken into account when using an
integrated pest management program.
Before using pesticides to control insects and mites on plants, always check to see if beneficial
insects are present first. If they are present in sufficient numbers, other management techniques
may not be necessary. If you choose to use a pesticide, plan to use products least harmful to
beneficials. Your garden centre or a Master Gardener can advise you on what is best to use.
Always refer to the pesticide label for detailed information and correct usage.

Beneficial Insects
Beneficial insects belong to three categories: predators, parasitoids, and pollinators.
Predators capture and eat other organisms such as insects or weeds. Examples are larvae and
adults of ladybird beetles, ground beetles and brown lacewings; larvae of syrphid (hover) flies,
green lacewings, aphid midges (Aphidoletes); and yellowjacket wasps.
Parasites/Parasitoids: A parasite is an organism that lives and feeds within or on a larger living
organism, its host. Parasites weaken and sometimes kill their hosts. Parasites of insect pests
include disease-producing bacteria, fungi, protozoa, viruses and some nematodes.
Insects that parasitize other insects and arthropods are referred to as parasitoids. The immature
stages of parasitoids develop on or within its host, eventually killing it. Parasitoids may attack all
stages of their host – eggs, larvae, nymphs, pupae, and adults. Examples of parasitoids are aphid
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and whitefly parasitoids, which lay their eggs inside their host. Tachinid flies lay their oblong
white egg(s) on the outside of their host (usually caterpillars). When the eggs hatch, the maggots
bore into the caterpillar. The caterpillar may die or develop into a pupa. In either case, a tachinid
fly, not a moth or butterfly, will emerge from the caterpillar or from the pupa.
Predators that may be available for direct purchase at garden centers include predatory nematodes
(indoor and outdoor), ladybugs, preying mantids, mealybug predators, aphid midge, and
predatory mites for control of spider mites, thrips and fungus gnats.
Pollinators are insects that pollinate many of our berry, fruit and vegetable crops, as well as
many seed crops. Some commercial vegetable growers will use bumble bee hives to pollinate
tomato crops. Examples of pollinators are honey bees, leafcutter bees, other wild bees, some flies,
butterflies, moths and other insects that visit flowers to feed on nectar and pollen. See ‘Protecting
Insect Pollinators, page 6-6.’

Predators
Ladybird beetles
Ladybird adults and larvae feed on aphids, whiteflies, scales, mites, mealybugs and other softbodied insects. Adults vary in size, colour and pattern depending on the species. Adults can be
black, red, and orange-red to almost yellow and may have coloured spots or markings on their
backs. Immature stages may look like tiny alligators. Purchasing ladybird beetles for release in
outdoor gardens is not recommended as they usually just fly away. However, they can be very
helpful in managing pests in greenhouses and solariums.

Ladybird beetle adults

Ladybird beetle larvae

Ladybird beetle pupae

Ladybird beetle eggs
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Lacewings
Lacewing larvae feed on aphids and other soft-bodied insects. Adults are light green delicate
looking insects with large “lace-like” wings and larvae are flat with big mouthparts extending
from the head.

Green lacewing adult

Brown lacewing adult
Photo courtesy of E.S. Cropconsult Ltd.

Green lacewing eggs

Lacewing larva

Syrphid (Hover) fly
Syrphid fly larvae feed on aphids, scales, thrips and other small soft-bodied insects. Adult
syrphid flies resemble yellowjacket wasps in colour; they can often be seen hovering around
flowers before landing to feed on nectar and pollen (their only food source). Larvae are maggotlike and may be yellow, green or brown; eggs are white and look like grains of white rice in
aphid colonies.

Syrphid fly

Syrphid larva feeding on aphid

Beneficial Organisms and Biological Control Agents - Home and Garden Pest Management Guide

6-3

Syrphid fly eggs (red arrow)

Syrphid fly

Ground beetle larvae live in the soil and feed on soil dwelling pests such as caterpillars,
cutworms and slugs. Spiders and predatory mites are also highly beneficial. Spiders feed
almost entirely on insects, and predatory mites feed on plant-feeding pest mites. Ants are
predators of many insects, but some protect aphids to feed on their honeydew.

Carabid ground beetle adult

Crab spider
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Aphid Midge
Aphid midges are tiny flies with long, slender legs. They often stand with their antenna curled
back over their head. Adults hide under leaves during the day; feed on the honeydew produced by
aphids, and lay eggs within aphid colonies. Their larvae are bright orange and consume softbodied insect pests. The larvae are voracious feeders and can be more effective at managing an
aphid infestation than ladybugs and lacewings. Aphid midges are commercially reared and can be
purchased as pupa, which should be scattered onto moist, shaded soil.

Aphidoletes thompsoni,

Aphidoledes larvae

Photo courtesy of USDA Forestry Service

Predatory Mites
Predatory mites have either small, almost spider-like bodies or red, pear-shaped bodies. Unlike
other mites, predatory mites do not feed on plants. Predatory mites also have longer legs and are
able to move more actively along leaves and soil as they search for prey. They also do not have
wings, segmented bodies or antennae. The predatory mite’s special characteristic is its ability to
consume large populations of spider mites. Predatory Mites attack and eat most species of spider
mites including damaging Red Spider Mites also known as Two Spotted Mites.

Predatory mite and 2-spotted spider mite

Predatory mites (arrows) with European red mite
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Parasites/Parasitoids

Tachinid fly,

Tachinid eggs on Armyworm,

photo courtesy of Joseph Berger, Bugwood.org

photo courtesy of Robert J. Bauemfiend,
Kansas State Univ., Bugwood.org

Encarsia formosa, whitefly parasite

Encarsia Formosa, photo courtesy of
David Cappaert, Bugwood.org

Biological Control Agents
Biological control agents are useful pest control tools for reduction of pest populations in home
gardens. These agents may be beneficial insects, mites or nematodes, or micro-organisms such as
fungi, viruses or bacteria which attack pests or reduce pest numbers by competition. Some
biological control agents occur naturally. For example, many types of compost contain bacteria
that can protect plants from root-rotting micro-organisms and other diseases. Other specific
agents, such as predatory mites, can be introduced deliberately into a crop or garden. Some
biological control agents are registered as domestic pesticides. An example is the natural
fungicide Bacillus subtilis, a bacterium that helps to control several plant diseases.
Beneficial nematodes are very small round worms which infect soil dwelling insects such as
weevils, beetle larvae or fungus gnat larvae. They kill insects by injecting them with a bacterium,
then using the insect as a food source. Two species of nematodes that attack insects are
Heterorhabditis and Steinernema. These are commercially available and have proven effective if
used properly on many significant lawn and garden soil pests such as Japanese beetle, European
chafer, crane fly larvae (leatherjackets), weevils, rootworms, fleas, sod webworms, and larvae
and pupae of fungus gnats. The nematode Steinernema feltiae is used indoors to control fungus
gnats and thrips pupae in the soil of potted plants, and as foliar sprays to control thrips and scale
insects.
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Bacillus thuringiensis (Bt) is the most widely used bacteria for pest control. Different subspecies
are commercially available for the control of foliage feeding caterpillars, larvae of leaf beetles,
mosquitoes, blackflies and fungus gnats. Bt products are very safe for the applicator and the
environment, and do not harm non-target organisms.
Adult Encarsia formosa, is a parasitoid used to control whitefly in the greenhouse and home
garden. The female lays eggs in whitefly scales (larvae). The parasite develops inside the scale,
turning it black. The complete cycle takes 3 to 4 weeks at average greenhouse temperatures
above 22 °C. They should be introduced when whiteflies are first seen and it is often best to
apply Encarsia bi-weekly until the black (parasitized) scales outnumber the light green
(unparasitized) scales. Encarsia has been successfully used in managing greenhouse whitefly
populations in greenhouses and conservatories for many years. However, in outdoor settings
where favourable temperature and light conditions cannot be maintained, its use is limited.
The predatory mite, Phytoseiulus persimilis feeds on the two-spotted spider mite and is
harmless to people or plants. The optimum temperature for this predator is 21 °C to 27 °C. It
feeds on all stages of its host, and can eliminate infestations within 5 to 8 weeks if introduced at
the first sign of mites or their damage. Other predatory mites are present in nature and available
for purchase that will control various pests including thrips, whiteflies, and spider mites in
outdoor crops.
Remember, it is not essential to eliminate all insect and mite pests. A few insects will not cause
noticeable harm, and they will provide a food source for maintaining beneficial organisms. It is a
good strategy and often required for success, to release the beneficials more than once at regular
intervals, starting early in the growing season and continuing releases for some time into the
growing season. Releases may need to occur each year, as naturally occurring (baseline)
populations of beneficials may not be adequate to control the pest in a timely manner.
The use of biological control agents requires some knowledge, time and work to be successful.
The pest must be present in large enough numbers and the environment (temperature and
humidity) must be acceptable for the biological control agent. The effort is often well worth it, as
the use of biological control can significantly reduce pest numbers and plant damage, with no risk
of pesticide injury to plants or other organisms, including people and pets.
For information on how to obtain parasites or predators, contact your local garden
centre.

Promoting Beneficials
The following practices will help conserve beneficials in the garden:
 Know your enemies and allies. Be able to distinguish beneficials from pests.
 Use cultural practices to manage pest problems. If insecticide application is needed,
use the least harmful (‘soft’) products such as horticultural oils or Bacillus
thuringiensis. Apply pesticides only where pests are causing injury (spot treat).
Remember that some fungicides and herbicides can also be harmful to beneficials.
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Leave refugia for beneficials. Unsprayed infested plants provide food and freedom
from spray residues.
Cover refugia plants to protect beneficials when spraying harmful pesticides.
Provide overwintering shelter for beneficials.
Provide flowering plants which serve as nectar and pollen sources for beneficial flies
and wasps. Examples include mustard, daisies, alyssum, wild carrot, yarrow,
buckwheat, goldenrod, anise, clover, milkweed, and black-eyed susan.

Protecting Pollinators (Honey bees and wild bees)
Wild bees and honey bees play a key role in the production of many crops; they pollinate plants
so the plants produce fruit and seeds. Pollination involves the transfer of pollen grains from the
anthers (male flower parts) to the stigma (female flower parts). Honey bees are commonly used
in commercial fruit crop production where large numbers of bees are needed during bloom.
Nature also offers a wide range of bees that are equally important in the pollination of flowering
plants. These include bumble bees, mason bees, leafcutter bees, sweat bees, alkali bees, and many
others.
Home gardeners can encourage natural pollinators to visit their gardens by growing a diversity of
flowering plants. Grow flowers of different colours and shapes, and provide continuous bloom
throughout the season to support a range of bee species.
Virtually all fruit crops consumed by humans are completely dependent on insect pollinators.
Without bees, there will be no pollination, resulting in poor fruit set. With such an important role,
it is imperative that gardeners and fruit growers protect bees from poisoning when insecticides
are used.
Precautions to prevent or reduce bee poisoning when it is necessary to apply insecticides:











Avoid application of insecticides while blossoms are open.
Select a liquid formulation. Avoid powder formulations.
Apply insecticides only in the evening or at night when bees are not foraging.
Weather conditions can affect bee poisoning. Insecticide residues on plants may last up to
twice as long during unusually low temperatures, compared to warm temperatures. If
abnormally high temperatures occur in the evening or early morning, then bees may
actively forage during these times.
Do not apply insecticides during windy periods because of spray drift.
Flowering weeds or ornamentals beneath fruit trees often attract bees. Insecticides applied
to the tree may contact flowering plants below and cause bee poisoning. Mow or
physically remove flowering weeds before spraying.
Tell neighbouring beekeepers if you are going to spray insecticides.
If you keep bees, ask your neighbours to tell you if they are going to spray insecticides.
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Select least-toxic insecticides:


Some commonly used insecticides that are very toxic to bees include: permethrin and
cyfluthrin as well as some older insecticides are that are no longer sold for home garden
use such as carbaryl, diazinon, phosmet and dimethoate. These insecticides should not be
applied to blossoming fruit, trees, berries or ornamental plants which are visited by bees.



Pyrethrins are toxic to bees during and immediately after spraying, but do not last long on
the plant.



Malathion and spinosad are moderately toxic to bees. Avoid spraying blossoming plants,
and apply only in the evening when bees are not flying.



The following insecticides are of low toxicity to bees: Btk, and insecticidal soap.



All fungicides and herbicides recommended in this guide are non-toxic to bees.



Always follow all label instructions and precautions when using pesticides.
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Pollinator Gallery
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Leafcutter bees (M. rotundata).
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rotundata) Photo courtesy Dr.
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Chapter 7

Soil Management and
Composting

Soil Management and Composting
“Feed the soil not the plant.” The
goal of managing a garden soil
should be to ensure that the soil is
healthy.

Healthy, vigorous roots make healthy,
vigorous plants. Many plant health problems
are the result of poor root growth. A suitable
soil for growing healthy roots and plants
must be fertile and have a good structure or
“tilth” which permits air and water
movement around the roots and good root
penetration and growth.
Soil texture, or the relative amounts of sand,
silt and clay in the soil, imparts most of the
physical characteristics of the soil. Soil
structure, or the arrangement of the lumps
within the soil, provide a visual key to soil
tilth. A “light” soil with a high percentage of
sand or gravel may allow water and nutrients
to drain or “leach” out too quickly for most
plants. A sandy soil will also tend to have
smaller lumps or be single grained. A
“heavy” soil with a high percentage of clay
will tend to become waterlogged and will
not allow enough air to get to the roots. Clay
soils tend to have harder lumpy tilth. A soil
that is compacted or hardened will not allow
roots to penetrate and grow well. A “loamy”
soil is generally a soil with a mixture of
sand, silt and clay particles which, combined
with organic matter, create a friable or well
aggregated and crumbly structure.
A fertile soil is one which contains all of the
essential nutrients (minerals) needed by the
plants for growth. These nutrients must be
available in sufficient quantities and in a
form that can be taken up by plant roots.

Availability of nutrients to plants depends on
how healthy the soil is - good soil tilth will
lead to better nutrient supply. To maintain
good soil fertility and tilth, organic matter
and fertilizer nutrients should be added
regularly. The pH of the soil, which
measures how acid it is, will affect nutrient
uptake as will the salt content of the soil.(see
“Lime and Soil pH”, below).

Organic Matter
Organic matter is primarily added to soil to
improve its physical structure. Depending on
the source and degree of decomposition of
the organic matter it may also supply
nutrients. Organic matter breaks down in the
soil to form humus. Organic matter can
improve air and water movement in a clayey
soil and makes it easier to work. Organic
matter also improves the water and nutrientholding capacity of sandy soils. Organic
matter should be applied regularly to
vegetable gardens, woody ornamentals, and
flower beds.
Organic matter suitable for gardens comes
from a ranges of sources including yard and
garden waste (leaves or grass clippings),
animal manures, composts, peat moss,
seaweed, and wood products (sawdust,
shavings or bark mulch). Peat moss is useful
as a soil conditioner, but supplies almost no
nutrients. The ability of organic matter to
supply nutrients depends on its source,
particles size and degree of decomposition.
If wood products such as sawdust are used,
extra nitrogen may have to be applied if dry
fertilizer is used. For every layer of sawdust
5 cm deep, add an extra 65 grams of 46-0-0
urea fertilizer, 190 grams of 16-20-0
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(ammonium-phosphate-sulfate) per 9 square
meters (100 square feet), or equivalent
amount of nitrogen in addition to whatever
amount of nitrogen is needed by the crop.
Applications of liquid fertilizer should not
be affected by the sawdust and do not need
to be increased.
Manures and composts are among the best
materials to add because they add organic
matter to soil, often improving aeration,
drainage, nutrient-holding capacity, and
biological activity and other soil properties.
However, nutrient levels vary among
different composts and most composts do
not supply nutrients in the same ratios that
are needed by plants. If composts are made
from a significant amount of manure,
nutrient levels tend to be higher compared to
other composts such as yard trimmings
compost. Heavy applications of compost
may supply high levels of soluble salts,
which can be damaging to plant roots. If
composts derived from animal manures are
going to be used in raised beds, containers or
planters, the volume of compost should be
less than one third of the total volume of
‘soil’ in the container. Weed seeds can be
introduced into the garden by adding
immature compost or material that has not
fully composted, regardless of whether it
contains manure.

Composting
Composting is very beneficial to the garden
and the environment. If plant material is
properly composted at the right temperature,
most insects, diseases and weed seeds may
be destroyed. Home composting may not
destroy all of these if proper temperature and
moisture is not maintained. If weed seeds or
certain pests or diseases are present, it is
advisable to dispose of crop refuse in a
landfill where it will be quickly buried,

rather than composting it. Homeowners
usually add ingredients in small quantities;
therefore the compost doesn't usually get
very hot. This is referred to as "cold
composting". It doesn't kill everything, but
produces good compost. Properly composted
material should look dark and spongy, and
have a fibrous, moist texture.

Compost Preparation
Compost is produced by the decay of
vegetative (plant) matter. Compost is a soil
conditioner, a source of organic matter
available to all gardeners. Choosing a
compost site carefully is very important.
Partial shade is ideal, to avoid summer
drying and also provide some solar heat to
onset composting action. To prevent too
much moisture loss, choose a site that is
protected from drying winds. Locate your
composting site in a spot that is
wheelbarrow accessible to make it easier to
move compost volumes in and out.
Compost is made by alternating layers of
“green and brown” material. Examples of
green materials include kitchen waste, grass
clippings, and fruit and vegetables.
Examples of brown material include leaves,
newsprint, and shredded paper. Do not add
meat, bones, or dairy products which can
attract animals and vermin. Adding a light
dusting of soil every few layers will assist
the earthworms in breaking down organic
material. Store vegetative matter until
enough is accumulated to make a pile. Chop
up large, coarse pieces before added them to
the pile. Materials used in building compost
piles should be moist, but not waterlogged.
For example, a large pile of wet grass
clippings will not compost as well as a pile
made of layers of different materials varying
in moisture content and texture. Turn or
aerate the compost pile frequently (every
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few weeks or more often) to introduce
oxygen into the pile. Some plastic compost
bins are not suited to "turning". Compost
aerating tools (Wingdiggers) or a sharp
stake, can help accomplish this task. A
properly constructed compost pile will not
emit offensive odours, but will produce a lot
of heat.
If compost is made inside a covered bin or
box, heat will be retained. A cover is
recommended in the coastal area to
encourage heating, prevent loss of moisture
in the summer and reduce leaching by the
winter rains. This results in faster
decomposition and kills most insect pests. In
the dry areas of the Interior, a cover is not so
essential and it is more important to add
water periodically during dry weather. The
box should have holes or gaps in the sides
and bottom to allow air to enter.
The ideal is to have three receptacles: one
for storage of incoming vegetative materials,
one for the working pile, and one for the
finished product. Most homeowners only
have space for one compost bin. This is why
the plastic covered bins have a door at the
bottom, so finished compost can be moved
out, while new material is added to the top.
It is also possible to remove the front of a
wooden box and slide the box to a new
location before re-attaching the front so that
it can be refilled. This eliminates the cost of
building three boxes. Screening is not
necessary unless a finer product is required
for lawns or containers. Non-decomposed,
coarse materials can go back to the working
pile for further decomposition.
Some plant material should not be
composted. This includes plant parts
containing certain insects and diseases, such
as root maggots or clubroot of crucifers;
mature weeds and plants from the flower

garden with ripened seeds; and lawn
clippings that have been recently treated
with weed killer. Avoid highly resinous
wood and leaf prunings from conifer plants
such as junipers, pine, spruce and arborvitae.
The resins protect these materials from
decomposition and extend the time needed
for composting in comparison with other
plant materials. This type of plant material
should be buried, taken to a landfill, burned
(where permitted), or placed in plastic
garbage bags and set out with the household
garbage for disposal (where permitted).
Compost piles built in the spring should be
ready for use in the fall. Those constructed
in the fall may be ready by spring or early
summer of the following year. In regions
with heavy winter rains, if the compost box
has no permanent cover, use a plastic sheet
during the winter to permit faster
decomposition and reduce leaching of
nutrients. Excess water will cause piles to
become “anaerobic” from lack of oxygen
and decomposition will stop.

Composting Pest Problems
Rats may look at a compost bin as an ideal
site to nest in. Try to keep compost moist
and regularly turned to make a compost pile
unattractive. Rats may be looking for food in
the pile so be sure to bury food scraps.
Consider building an enclosed bin for
kitchen waste and have an open bin for grass
clippings and garden waste. Never add
meats, greasy foods or dairy products to a
compost bin. Always make sure bin lid is
secured. If rats are burrowing underneath the
compost, stand the bin on ¼ inch mesh wire.
If rats are gnawing into a plastic bin, try
reinforcing the sides, top and bottom with ¼
inch mesh wire.
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Fruit flies can become a problem if food is
left exposed, or if there is too much food in
the bin. Always bury food, do not overload
the bin, and consider covering the surface of
the bin with a plastic sheet, old carpet or
sacking. Freezing food prior to composting
may also help. If this problem persists, move
the bin to a location where the flies will not
be so bothersome.

Compost Tea: A Growing Concern
The term “Compost Tea” describes the
watery solution obtained by soaking
compost in water in the presence of nutrients
such as molasses, kelp, and rock dust. The
term “Compost Tea” is sometimes used to
include the following products:


Unpleasant odour can result from improper
nitrogen/carbon layering, not enough air, too
much moisture or too many acidic foods
such as citrus peels. Ensure proper aeration
by checking if holes are clear, or drill more
holes. If there is not enough air in the
compost, aerate. Cut back on acidic food,
and consider adding dolomitic lime. Adding
course, dry materials such as straw can help.
If raccoons become a problem, do not put
food of any kind in open compost piles;
instead, use a securely covered compost
structure or a commercially available
raccoon-proof composter to prevent
attracting raccoons. A covered worm box is
another alternative. If burying food scraps,
cover them with at least 8 inches of soil and
don’t leave any garbage above ground in the
area—including the stinky shovel. Placing a
wire mesh barrier that is held in place with a
heavy object over the in-ground compost
will prevent problems.






Compost leachate - leachate from the
compost pile
Compost extract - soaking compost
in water
Manure tea - soaking manure in
water
Herbal tea - soaking fresh green plant
material in water
Liquid manure - fermented plant and
marine animal material

Compost teas are sometimes used as liquid
fertilizers or to suppress plant diseases.
Compost Teas and Food Safety
Compost teas that are improperly prepared
may contain pathogens, such as Salmonella
and E. coli 0157:H7. Gardeners using
compost tea must be certain that the
compost tea does not contaminate food
plants with organisms that can cause human
illness. Since the microbial composition of a
home made compost tea can not be
controlled, it is risky to use compost teas,
and they are not necessarily effective for
managing plant diseases.
If using compost teas, apply only to the soil
as a weak fertilizer. Do not apply to plant
foliage or fruit that will be eaten.
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Lime and Soil pH
Many soils, particularly those on the Coast,
are subject to leaching from heavy rainfall,
resulting in an acidic (low pH) or “sour” soil
that can limit plant growth. A few plants,
such as camellias, rhododendrons, azaleas,
Fraser firs, mountain laurels and blueberries
prefer acidic soils. For others, applications
of lime may be needed to neutralize soil
acidity (raise the pH) and, to a lesser degree,
to supply calcium. If dolomite lime is used,
magnesium, which is often deficient in
coastal soils, will also be supplied.
Many regions of the province, particularly
those in the Interior, have naturally
occurring high pH (alkaline) soils. These
soils should not be limed, unless the pH has
been decreased (artificially) below optimal
levels for the crop. The pH of alkaline soils
can be lowered through the use of small
amounts of finely ground sulfur fertilizers.
Over time, the addition of certain nitrogen
fertilizers will also acidify soil. Many
alkaline soils tend to have higher salt
contents. Additions of organic matter will
also aid in buffering high pH and higher salt
contents. Salts may need to be leached from
the soil. If calcium is required in high pH
soils, apply gypsum (calcium sulphate)
which provides calcium without raising the
pH.
The need for lime and how much to apply is
best determined by a soil test. A relative pH
level can be obtained by using a quick test or
pH probe (purchased from a garden centre)
which may be sufficient for the home
garden. Soil testing laboratories can provide
a more accurate measure of pH, along with a
complementary measure (e.g., buffer pH)
that is needed to provide a lime
recommendation.

The two best liming materials for use in the
home garden are ground limestone (calcium
carbonate - CaCO3) and dolomite lime
(calcium/magnesium carbonate - CaCO3 •
MgCO3). Properly applied, either of these
materials will gradually increase soil pH,
making the soil more alkaline, and will hold
this pH level for a few years. Lime is slow to
react with soil so it should be mixed into the
soil or applied in fall so that winter moisture
can move it into the soil. Avoid adding
sources of nitrogen (e.g., some composts,
ammonium-based fertilizer) at the same time
as liming, since the lime and nitrogen will
react together to result in nitrogen losses into
the air.
Calcium hydroxide, Ca(OH) 2, also known as
hydrated lime, is not recommended for home
gardens. It can burn roots or other plant parts
on contact, therefore it should be used only
on ground being prepared for seeding and/or
planting. Excess calcium hydroxide may
make the soil too alkaline and reduce the
availability of some nutrients. It also breaks
down organic matter in the soil. It should
never be used on lawns as it encourages
certain diseases of turf.
Raising the soil pH is best done by
thoroughly incorporating lime into the top
15-30 cm of soil the year before planting.
Thereafter, top-dressing established
plantings with lime will help to maintain the
pH at more neutral levels. Ideally, lime
should be worked into soil well before
planting. If necessary, lime may be applied
at planting time along with fertilizer, but
work the lime in thoroughly and follow
planting with a thorough watering or
irrigation. For most coastal soils, an
application of lime every 3 to 4 years will
maintain the soil pH at a level suitable for
most plant growth.
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In coastal vegetable gardens, finely ground
limestone or dolomite should be applied
every 2 or 3 years at the rate of 20 kg/100 m2
and incorporated while digging or
rotovating. This is best done in the fall or
early spring, at least a month before
planting. Do not apply lime where potatoes
are to be grown, as high soil pH promotes
scab disease.
In coastal flower and shrub beds, apply 20
kg/100 m2 of ground limestone or dolomite
lime and incorporate before planting. After
initial establishment, lime may need to be
applied to perennial beds as a top-dressing
every few years at 5-10 kg/100 m2.
For lawns, 25 kg/100 m2 of ground
limestone or dolomite can be incorporated
into the topsoil before seeding or sodding.
Fall liming is recommended to allow winter
rains to move the lime into the soil.
Thereafter, 12-25 kg/100 m2 may be applied
to the lawn surface every 2 to 3 years as a
top-dressing to maintain pH and reduce the
growth of moss. Note: Liming lawns
encourages the growth of some broad-leaved
plants such as white clover.

Fertilizers
Soils must supply multiple mineral elements
for plants to grow properly. If any one
essential element is deficient, plant growth
will suffer. Elements required by plants in
the largest amounts are nitrogen (N),
phosphorus (P), and potassium (K). Nitrogen
is usually the most limiting, especially in
high rainfall areas such as coastal B.C.
Nitrogen, P and K are called “major” or
“macronutrients” and are represented by the
three numbers on a fertilizer label (e.g., 460-0 indicates a fertilizer is 46% nitrogen by
weight). The other minerals are needed in
smaller amounts and are called “minor” or
“micronutrients”. Most soils contain

sufficient amounts of micronutrients, but
sometimes they may be deficient or even in
excess, which can damage plants.

Manures and Composts
Manure is both an organic matter source as
well as a nutrient source. Animal manures
and composts may provide enough major
plant nutrients for a garden. Because of its
high nutrient content, compost derived from
manure, fish meal or biosolids should be
used as a fertilizer. High rates of manure use
should be avoided as this can lead to
leaching or runoff loss of nutrients.
If large quantities of manure are available,
other fertilizers may not be required.
However, animal manures can vary in their
ability to supply nutrients depending on their
origin, age, and the method of storage. When
storing manure, cover it with plastic to
prevent leaching. If sufficient quantities of
manure are not available, use whatever
organic material is available and supplement
this with commercial fertilizers if necessary.
Application rates for fresh manure should be
equivalent to approximately 2 centimeters in
depth or 50 kg per 10 m2. A notable
exception is poultry manure that has not
been composted. This material has a much
higher nitrogen content than cattle or horse
manure and should be applied at closer to 5
kg per 10 m2, or it should be composted with
other materials before being applied.
Caution: Fresh animal manure may contain
potentially harmful organisms. To avoid risk
of infection from pathogens, manure should
be composted for at least one year prior to
use or it should be incorporated into the soil
for use with long season crops such as corn
or late potatoes. Do not use fresh manure on
short season crops such as radishes or leaf
lettuce.
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Approximate Composition of Fresh Manure* (%)
Manure

Moisture

Nitrogen

Phosphate

Potash

Chicken

55

2.7

2.5

1.1

Cattle

80

0.5

0.3

0.8

Hog

75

0.5

0.2

0.4

Horse

60

0.3

0.2

0.3

Spent Mushroom

65

0.6

0.2

0.8

Compost
Sheep
65
0.9
0.8
0.9
* Nutrient content of manure will vary widely depending on the type and amount of bedding
used, the age of the manure and the storage method.

Composition of Dried & Bagged Manure
Many types of bagged manure are sold in
garden centres. These products have only
10-20% moisture and are 2 to 8 times more
concentrated in terms of nutrient content
than fresh manure. Like compost, manure
should make up less than 15% of the total
volume of soils used in containers or raised
beds due to the higher nutrient concentration
and potential for manure to contain salts.

roots. Read the label carefully and apply as
directed.
Examples of organically-derived fertilizers
include fish fertilizers and blood meal
(nitrogen suppliers), bone meal (phosphorus
supplier), greensand, wood ashes, and
seaweed (potassium suppliers).
Slow-Release Fertilizers:

Commercial Fertilizers
Commercial fertilizers may be derived from
organic or inorganic materials.
Organic Fertilizers:
Organically-derived chemical fertilizers
become available to plants slowly. These
types of fertilizers must undergo various
reactions in the soil in order to supply
nutrients in the form absorbed by plants.
Because organic fertilizers become available
slowly, fertilizer or salt burn of plants is less
likely than when using highly concentrated
mineral fertilizers, but can still occur if too
much is applied to young, tender plants and

Several types of coated, slow-release
fertilizer pellets are used in ornamental
nurseries. The slow release is created by
coating or mixing the fertilizer pellets with
sulfur or some form of polymer resin. They
can be recognized as small white, yellow or
grey round pellets on or in container plants
purchased at garden centres. Although they
are “slow-release” products, overapplication next to stems can cause burn of
plants at the soil line. In the home landscape,
another type of season-long, slow-release
fertilizer for woody ornamentals is in the
form of a small stake which is driven into
the ground near a shrub or woody perennial.
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Chemical Fertilizers:
Chemically-synthesized fertilizers are
relatively inexpensive and readily available.
They are prepared in a form that is readily
absorbed by plant roots. Most fertilizers for
home gardens are mixtures of urea (46-0-0);
di-ammonium phosphate (NH4)2HPO4, (1846-0); and muriate of potash (KCl, 0-0-60).
Balanced fertilizers for use by home
gardeners are made by mixing these
fertilizers in varying proportions.

Composition of Fertilizers:
All packages of commercial fertilizers,
whether organic or chemically-synthesized,
have 3 numbers on the bag or box. These
numbers indicate the percentage by weight
of nitrogen (N), phosphate (P2O5) and potash
(K2O) in the blend. Note that P2O5 and K2O
are simply units of phosphorus and
potassium, not the actual forms of nutrients
that plants take up.
For Example:
 4-10-10 = 4% nitrogen, 10%
phosphate, 10% potassium
 6-8-6 = 6% nitrogen, 8% phosphate,
6% potassium
 46-0-0 = 46% nitrogen, 0%
phosphate, 0% potassium
When deciding how much fertilizer to apply,
the composition of the blend must be taken
into account.
For Example:
A 10 kg bag of 46-0-0 contains almost as
much nitrogen as a 75 kg bag of 6-8-6. There
are 4.6 kg of nitrogen in one 10 kg bag of
46-0-0 (46% nitrogen x 10 kg = 4.6 kg).
A 75 kg bag of 6-8-6, (or 7.5 X 10 kg bags)
contains 4.5 kg of nitrogen (6% nitrogen x
75 kg = 4.5 kg).

What Fertilizer to Use and How
Much?
Fertilizer requirements for crop phosphorus
and potassium requirements are best
determined by a soil test before planting.
Nitrogen requirements depend mainly on the
crop type and less so on soil tests. Soil
nutrient levels can be determined by using a
quick test kit (purchased from a garden
centre). Soil testing laboratories can provide
a more accurate measure of soil nutrient
levels and needs (refer to your local garden
centre for suggestions for a testing lab).
Generally, fertilizers that are relatively high
in nitrogen are used in the spring to promote
vegetative growth, for example, leafy
vegetables, lawns, young trees and shrubs.
These should not be applied in late summer
to perennial or woody plants which need to
“harden off” before winter. Fertilizers
relatively high in phosphorus and potassium
are used to promote production of flowers,
fruits, or roots.
The following rates are recommended as
general guidelines. Other fertilizers of higher
analysis but similar ratios can be substituted
at lower rates, for example, instead of using
15 kg of 4-10-10, you can use 7 kg of 8-2424. Do not use excessive rates or crop
damage in the form of fertilizer burn may
result and nutrients will be lost to the
environment by runoff or leaching. If
manures or composts are also used, apply
lower rates of fertilizer. Do not apply
concentrated fertilizer to leaves or close to
the roots or stems of plants. Never put
fertilizer in the seed furrow in close contact
with the seeds or in the transplant hole in
contact with the roots, as this may burn new
seedlings.
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Fertilizing Vegetables
Broadcast one of the following fertilizer
formulations over the garden and
incorporate into the top 15 to 20 cm of soil
just before planting.
Fertilizer

Fertilizer Rate
kg/100 m2

Coastal Gardens:
4-10-10

12-15

6-8-6

12-15
4-5

For leafy vegetables, carrots and corn, apply
a side-dressing of one of the following
nitrogen fertilizer formulations after the
plants are well established.
Fertilizer

Fertilizing Lawns
Prior to seeding or sodding a new lawn,
apply one of the following fertilizer
formulations and incorporate it into the top
several centimeters of the soil.
Fertilizer

Interior Gardens:
16-20-0

afterwards to wash the fertilizer into the root
zone. If soil is high in organic matter, or
manure or compost was applied, sidedressing should not be necessary.

Fertilizer Rate
kg/100 m2

Coastal Lawns:
13-16-10

8

8-10-6

13

Interior Lawns:

21-0-0

6

16-20-0

7.5

Fertilizer Rate
kg/100 m2

Calcium Nitrate
15.5-0-0

4

21-0-0

3

46-0-0

1

Calcium nitrate (15.5-0-0) is one of the best
products to use in coastal home gardens
because it also provides 20% calcium; does
not lower soil pH; is least likely to burn
plants and can also be used to make up foliar
spray applications to correct calcium
deficiencies. Do not apply calcium nitrate
just before significant rainfall or before
excessive watering, to avoid leaching the
nitrate-nitrogen below the root zone. Other
sources of nitrogen, such as ammonium
sulfate, lower soil pH and so would be more
appropriate for use in the Interior.
Dribble the fertilizer alongside the plant
row. Do not place fertilizer in direct contact
with plants, but keep it back about 10 cm
from the roots. If the soil is dry, water

Once established, the lawn will require
periodic fertilizer applications to maintain
vigour. Apply one of the above fertilizers at
half rate, or a dressing of well rotted,
screened manure or compost, in the spring
and again in the fall.
Broadcast fertilizer evenly over the lawn and
water afterwards to wash fertilizer into the
root zone and prevent burning of the grass.
Slow release fertilizers such as SCU
(sulphur-coated urea) are useful in
prolonging the nutrient release and reducing
the danger of burning.
Some lawns, particularly those growing on
soil low in organic matter , or sandy soils
low in clay content, will require 2 or 3
additional applications of nitrogen during
the season. Example: 46-0-0 at 1 kg/100 m2.
Slow-release fertilizers are helpful on sandy
soils.
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Fertilizing Flower Beds,
Ornamental Trees and Shrub
Borders
For annual or newly established perennial
flower beds, apply a complete fertilizer such
as 4-10-10 at 12-15 kg/100 m2 and
incorporate into the top several centimetres
of the soil before planting.
For trees and shrubs, apply a complete
fertilizer high in nitrogen, such as 28-14-14
or 12-4-8 at label rates, four to six weeks
after planting. An annual spring application
thereafter will be sufficient to maintain
vigour. Fertilizer should be broadcast over
the area extending from the trunk to slightly
beyond the spread of the branches. As a rule
of thumb, use about 200 g of 10-5-5 for each
cm of trunk diameter.

Micronutrients
In addition to nitrogen, phosphorus and
potassium, plants require small amounts of
other micronutrients including calcium,
magnesium, sulphur, iron, manganese,
boron, copper, zinc and molybdenum.
Where manures or other organic materials
are applied regularly, deficiencies of these
nutrients rarely occur. Commercially
synthesized, complete fertilizers may be
purchased that will supply these
micronutrients as well as nitrogen,
phosphorus and potassium.
Where limited manure or compost has been
used or under certain soil and climatic
conditions, a micronutrient deficiency may
occur in a crop or landscape planting. These
deficiencies can be corrected by adding a
fertilizer containing micronutrients to the
soil or by spraying micronutrient solutions
onto the plants. A reliable diagnosis or soil
test should be carried out before beginning a

corrective program. The micronutrients most
commonly found to be deficient in B.C. are
boron, calcium, magnesium and zinc.
One of the easiest ways to apply
micronutrients is to use a chemicallysynthesized, complete fertilizer which, in
addition to containing nitrogen, phosphorus
and potassium, also contains micronutrients,
for example: “20-20-20 plus minor
elements”. Follow package instructions to
determine rates of application. If using
fertilizers containing minor elements
(micronutrients), careful measuring is
essential to prevent accidental overdoses.
Fritted-trace-elements (F-T-E), containing
boron, iron, magnesium and zinc carried on
glass beads, can be purchased for garden
plantings and houseplants. Only use F-T-E at
the recommended rates on the label and mix
thoroughly into the soil. Micronutrients are
also available in chelated or organic based
forms.

Boron (B)
Boron deficiency is found in fruit trees in
some parts of the Interior. Boron deficiency
shows up in the youngest leaves and
terminal buds. Leaf tips and margins of
affected plants may have a scorched
appearance. Young leaves of trees may
become pale green, twisted and often die. If
severe enough, terminal buds will die.
Similar symptoms can be caused by diseases
and other factors, so a laboratory diagnosis
may be needed to eliminate other causes.
Root vegetables such as beets, carrots,
rutabagas and parsnips may be affected by
boron deficiency at the Coast or in the
Interior. Affected roots may crack, or
internal tissues may become discoloured and
darken, resulting in a disorder known as
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“blackheart”. A mild boron deficiency
symptom frequently seen in beets is a series
of whitish concentric rings in the roots when
they are sliced open. “Blackheart” of
potatoes is usually caused by other factors.
Other boron deficiency symptoms in
vegetables include brown curd of
cauliflower where the normally white
cauliflower florets develop a tan or brownish
cast; hollow stem in cole crops where stems
are hollow and cracked; and, cracked stem
of celery characterized by ragged, crosswise
cracking and stiff, brittle, bitter-tasting
stems.
In strawberries, boron deficiency causes
stubby, distorted fruit and crinkled, distorted
leaves. However, these symptoms are also
caused by mites, viruses and other factors, so
a good diagnosis is important.
In flowers, boron deficiency typically causes
blackening of young shoots and flower buds.
Calcium deficiency or virus infection can
cause similar symptoms. Boron deficiency is
rare in flower gardens and woody shrubs and
perennials.
While boron is a required element, most
plants can be damaged by an excess of this
nutrient. Therefore, when applying a boron
fertilizer, careful measuring is essential. In
the Interior especially, boron carry-over may
be a problem because there is less leaching
of boron from soils over the winter.
Therefore, do not apply boron unless a soil
test indicates a need.
The most common method of applying
boron is to mix borax, which contains 11%
boron, in water and either spray this solution
on foliage, or water it into the ground at
planting time. For foliar sprays, mix one
level tablespoon of borax with 4 L of water;

to apply to the soil, use 2 tablespoons per 4
L and apply to 3 m of row with a watering
can.
Note: Do not apply boron to areas where
cucumbers or beans are to be grown.

Calcium (Ca)
Calcium deficiency is not always apparent in
the growing plant but shows up at harvest or
shortly thereafter. Bitter pit of apple,
blossom end rot of tomatoes and peppers
and black heart of celery are all due to
shortage of calcium in the fruit tissues.
Calcium is taken up by the roots but is not
readily translocated (moved) between parts
of the plant, so foliar sprays of calcium on
vegetable crops after fruit are formed are
usually ineffective. On apple trees, calcium
foliar sprays are beneficial if applied early
enough, before the fruit size up. There is
some evidence that calcium foliar sprays
might be beneficial to reduce fruit drop in
particular varieties of highbush blueberries
(e.g., Draper). Calcium nitrate at 1-2
teaspoons (5-10 grams) /L of water should
be sprayed on the fruit as it is sizing up to
increase calcium uptake. For tomato, pepper
and other vegetable crops, reduce nitrogen
fertilizer, check that soil pH is appropriate,
avoid drought-stress at flowering and early
fruit stage, and apply calcium-containing
soil fertilizers in the spring.
Calcium deficiency also causes distorted and
twisted leaf tips on strawberry and
blackening of buds and young shoot growth
on garden flowers, although this is more
common in commercial greenhouses than in
outdoor home gardens. It can be mistaken
for boron deficiency, mites, aphids or other
factors. For strawberries grown on sandy
soils, follow recommendations above for
tomatoes and peppers.
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Iron (Fe)
Iron deficiencies can occur on broad-leaved
evergreens, bush fruit and strawberries
growing on high pH soils, especially in the
Interior. It can also occur on rhododendrons
at the Coast. Iron chlorosis appears first on
the youngest leaves as interveinal yellowing,
progressing to an overall pale green or
yellow leaf colour. Iron fertilizers specially
formulated as an iron chelate (Fe + EDTA)
should be used at rates indicated on the
label. Iron deficient plants may also be
sprayed with ferrous sulphate at 1 teaspoon
(5 grams) in 2 L of water.

Organic Fertilizers DeMystified
Fertilizer application can be a challenge in
terms of understanding the correct amount to
apply to your garden plants. This can be
even more challenging when organic
sourced materials are used. The following
table provides some detail on many types of
organic soil amendments including the
nutrients they contain and a recommended
application rate. The application rates are
conservative but are designed to provide
sufficient plant nutrients under average soil
and climatic conditions.

Magnesium (Mg)
Magnesium deficiency is frequently
observed in conifers growing at the Coast.
The typical symptom is a general yellowing
of the needles, starting with the oldest
needles. Addition of dolomite lime to the
soil at planting should prevent Mg
deficiency (see “Liming and Soil pH”,
above). Epsom salts (MgSO4) at 2 teaspoons
(10 grams)/L of water, sprayed on the plants
or other fertilizers containing magnesium,
can be used to alleviate this problem
temporarily.

Zinc (Zn)
Zinc deficiency on fruit trees is
characterized by an interveinal yellowing of
younger leaves followed by a reduction in
leaf and shoot growth. If severe enough,
leaves may grow in a “rosette” form. Zinc
deficiency is most commonly observed in
the Interior, since zinc availability decreases
with increasing soil pH.
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Organic Fertilizers
Guaranteed
Analysis
(N-P2O5-K2O)

SOURCES OF
NITROGEN (N)

Duration

Pounds
per 100
Sq. Ft.

Kg per
10 m2

Alfalfa
Meal/Pellets

3 - 0.5 - 2.4
(or 2 – 1 – 2)

4 - 6 mo.
1 – 4 mo.

5

2.5

Blood Meal

12 – 2 - 0.5
12 – 0 – 0

3 - 4 mo.
1 - 4 mo.

2

1

Canola Meal

8–3-4

contains calcium, sulphur,
magnesium & traces of boron,
manganese, copper and lime;
also root stimulant tricontinol;
breaks down quickly
moderately fast acting; can burn
plant stems; repels rabbits, deer,
but attracts dogs; slightly
acidifying; costly.
contains nitrogen, phosphorus &
trace minerals; fast-acting.
has major & micronutrients;
relatively fast acting; fishy
odour, relatively inexpensive.

4 - 6 mo

2.5

1.2

6 - 8 mo.

3

1.5

Duration

Pounds
per 100
Sq. Ft.

Kg per
10 m2

6 - 12 mo.
1 – 4 mo.

1

0.5

5 yrs

2.5

1.2

3 - 5 yrs

2.5

1.2

Duration

Pounds
per 100
Sq. Ft.

Kg per
10 m2

rich in micronutrients; good soil
conditioner for both clay and
sandy soils; good for long-term
soil improvement; not a fast fix;
moderately expensive.
fast-acting; don't use with
dolomite lime as you will get too
much magnesium; also supplies
sulphur; better for alkaline soils.

5 - 10 yrs

3

1.5

3 - 6 mo.

0.5

0.25

fast-acting; supplies
micronutrients; rich source of
calcium; will raise soil pH about
2/3 as much as lime; do not use
if soil pH is above 6.5; not good
for acid-loving plants

2 yrs.

1

0.5

Material

Fish Meal

Material

5–3-5
to as high as
10 – 6 – 2

Guaranteed
Analysis
(N-P2O5-K2O)

Bone Meal

1 - 16 – 0
3 – 15 – 0

Hard Rock
Phosphate

0-4-0

Colloidal Rock
Phosphate

0-2-0

Material

Guaranteed
Analysis
(N-P2O5-K2O)

Greensand
(Glauconite)

0–1-6

Langbeinite
(Sulphate of
PotashMagnesia)

0 - 0 - 22

Wood Ashes

0–2-7

SOURCES OF
PHOSPHORUS (P)
fast-acting; relatively expensive;
promotes root/vegetative
growth
slow acting; rich in calcium,
supplies micronutrients/ & iron,
fairly inexpensive; soil needs to
be pH 5 - 6.5 for uptake by
plants
by-product of mining rock
phosphate; faster acting, ground
up; supplies same nutrients. May
contain 20% phosphate but only
2 – 3 % is available.
SOURCES OF POTASSIUM
(K)
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Material

Dolomite Lime

Guaranteed
Analysis
(N-P2O5-K2O)
25% Ca;
8 – 20% Mg

Oyster Shells
(Crushed)

34% Ca

Wood Ashes

10 – 30% Ca;
3 – 6 % Mg

Material

Kelp Meal

Guaranteed
Analysis
(N-P2O5-K2O)
2-1–2
(another source
suggests

1–0–4)

Duration

Pounds
per 100
Sq. Ft.

Kg per
10 m2

supplies abundant magnesium;
raises soil pH.
Use lower rates on sandy soil,
higher rates on clay.

3 - 4 yrs

3-7

1.5 – 3.4

no Mg; raises soil pH slowly; if
finely ground dissolves like
limestone. Use lower rates on
sandy soil, higher rates on clay.
fast-acting; supplies
micronutrients; rich source of
calcium; will raise soil pH about
2/3 as much as lime; do not use
if soil pH is above 6.5; not good
for acid-loving plants; apply 3
weeks before planting the
vegetable patch.

3 - 4 yrs.

3-7

1.5-3.4

2 yrs.

3.5

1.7

Duration

Pounds
per 100
Sq. Ft.

Kg per
10 m2

immediate to
1 month

8

4

SOURCES OF CALCIUM

SOURCES OF
MICRONUTRIENTS
+62 trace vitamins/minerals;
increases plant's resistance to
stress; a good soil conditioner; 1
lb dry = 9 lbs fresh seaweed

This table was adapted from the following information by Linda Rehlinger, Master Gardener, B.C.
1. Chapter 2 "Soils and Fertilizers" from the MG Training Manual, written by Craig Cogger, Extension
Soil Scientist, Washington State University.
2. "Secrets to Great Soil", by Elizabeth P. Stell
3. 25 kg bag of kelp meal, (Ascophyllum nodosum) by Multi-Crop Industries Inc.
4. Additional reference: Colorado Master Gardener Program Garden Notes #234 revised December
2006, www.cmg.colorado.edu
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Soil Salinity and Sodicity
The level of soluble salts (i.e., salinity) in
the soil is determined in the laboratory by
measuring its electrical conductivity.
Excessive salt levels in the soil water will
prevent normal growth. Such levels can
occur naturally and are common in soils in
low rainfall areas in the Interior of British
Columbia or in areas affected by ocean
water spray or intrusion along the coast.
Incorporation of organic matter into poorly
drained saline soil is a recommended
practice.

Within B.C., naturally-occurring sodic soils
are rare and mostly found in the Peace River
region. Salt from road de-icing may also
cause salinity where runoff water
accumulates.
Crops vary in their ability to grow in saline
soils. The following vegetables are best able
to grow in “salty” soils: beet, spinach,
tomato, broccoli, cabbage, cucumber,
cantaloupe, potato. The least salt-tolerant
vegetable is bean.

Excess soil salinity is also found elsewhere
in British Columbia, generally caused by
over-fertilization, by chemical fertilizers or
composts for example. A typical symptom is
of excess salinity is lack of growth or plant
dieback, or browning of leaf edges after
substantial fertilization. In dry areas, the
only remedy is to wash, or “leach” the
excess salt from the soil root zone with
intensive and frequent waterings. In Coastal
B.C., tile drainage will allow the excess salts
to leach out during the winter rains. During
dry weather, sprinkler irrigation may be
necessary to grow a good crop in such soils.
Prevention of salt buildup by using a sound
fertilization program is the most
environmentally friendly method to deal
with this common problem.
Sodicity refers to the presence of excessive
sodium attached to soil particles. The result
is poor soil structure, leading to poor
drainage and aeration. Applying gypsum
helps reclaim sodic soils where sodium
levels have become too high. The most
economical way is to add gypsum which
supplies calcium. The calcium displaces the
sodium held on the clay-binding sites. The
sodium can then be leached from the soil
with low-sodium irrigation water or rainfall.
Soil Management and Composting - Home and Garden Pest Management Guide

7-15

Home & Garden
Pest Management Guide
For British Columbia
2019 Edition

Chapter 8

Using Pesticides to Manage Pests

Using Pesticides to Manage Pests
Understanding Pesticides
Pesticides are products used to kill, control,
or manage pests. They can be naturally
occurring or synthetic chemicals. Only
pesticides classified as “domestic” should be
used around the home and garden.
There are different types of pesticides. The
main groups of pesticides for use in or
around home gardens are: bactericides which
affect bacteria, fungicides which affect
fungi, herbicides which affect weeds,
insecticides which affect insects, miticides
which affect mites, and rodenticides which
affect rodents such as rats and mice. Other
less common groups of pesticides are
cryocides which affect algae and plant
growth regulators that affect how plants
grow.
Identify the pest before using a pesticide.
Pesticides are poisonous or toxic to different
organisms. They may be toxic or harmful to
one organism but not another. For examples,
insecticidal soap will kill aphids, but will not
affect beetles. Bt will kill caterpillars but
will not affect aphids. Pesticides that only
affect one or a few pests are selective
pesticides. Pesticides that affect a broad
range of pests are broad spectrum or nonselective pesticides. For example, 2,4-D
selectively kills many broad leaf plants but
does not affect grasses, while Roundup is
non-selective and kills most plants.
Some pesticides are more toxic to people or
certain organisms than others. Some
pesticides last longer in the environment
than others. Very toxic pesticides are not
sold for use in or around homes and gardens.
When using pesticides, choose the least toxic
option whenever possible.

Pesticides can only be used in Canada after
Health Canada evaluates them and gives
them a registration number. This number is
displayed on the front of the pesticide label,
and appears similar to: “REGISTRATION
NO. 12345 PEST CONTROL PRODUCTS
ACT”. Pesticides without a Pest Control

Products Act registration number may not be
used in Canada. The pesticide must only be
used according to label directions. The plant
and pest must be listed on the label. Other
uses are not legal and may not be safe or
effective.
Pesticides used around the home and garden
should have “Domestic” on the front of the
label. Pest control companies and people
with small acreage of a commercial crop or
pastures can use pesticides with
“Commercial” or “Agricultural” on the label.

Home Remedies
Many garden magazines, websites and
garden experts suggest using various home
made mixtures or recipes of household
ingredients for pest control. Home made
products are not recommended in this
guide.
Any product used to manage or kill pests
in Canada must be registered and
approved by Health Canada. All registered
products have undergone thorough testing to
ensure that they are both safe for the
applicator, bystander and environment; and
effective when used as recommended on the
label.
Did you Know?
The sale and use of unregistered
products for pest control is illegal in
Canada.
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Home gardeners who wish to experiment
with home remedies should be aware that
many homemade pesticides are not effective
and may damage plants. Some home made
remedies are also very hazardous or toxic to
people, pets and the environment.


Homeowners should not use their
kitchen or kitchen utensils for the
manufacture and storage of
homemade pesticides. Some of the
ingredients are not safe and should not
be mixed where food is prepared. For
example, rhubarb leaves, tobacco or
nicotine, and some plant extracts are
harmful to people.



Never use animal manure based
“compost teas” on food plants that
will be consumed. The compost tea
may be contaminated with human
pathogens.



Products such as kerosene or gasoline
are sometimes recommended for weed
control, but are highly toxic to the
environment and should never be
used.







Insecticide chalks illegally imported
from China for control of cockroaches
can sometimes be purchased in stores
or via online retailers. The ingredients
in this chalk are unknown and can
vary, but often include chemical
insecticides not permitted in Canada.
Remedies made from herbs and other
food ingredients can sometimes be
harmful to plants. For example, if
vegetable oils, baking soda or herbal
oils are not well diluted with water,
they can burn or defoliate plants.
Soaps have been used as insecticides
for a long time. Insecticidal soap can
be purchased as registered pesticide at
most garden stores. This is a specific
formulation known to be effective
against insects and safe for plants

when used as directed on the label.
Some homemade soap mixtures may
burn foliage. Perfumes, fatty acids
and anti-bacterial agents in dish and
laundry soaps can be harmful to
plants.


Baking soda mixtures (sodium
bicarbonate) are sometimes
recommended for control of powdery
mildew on roses and other plants.
This can injure plants. Potassium
bicarbonate is a similar chemical that
is registered as a pest control product
for commercial growers, that is less
likely to cause injury.



Acetic acid (vinegar) is sometimes
used as a herbicide. There are
commercially formulated mixtures of
acetic acid available that are
registered pest control products.
Another registered herbicide based on
a natural ingredient contains corn
gluten meal.

Deciding When to Use a
Pesticide
Only consider using a pesticide:


after the pest is identified,



after you learn the best stage of the
pest and time of year to manage the
pest,



after you learn and consider all the
options for managing the pest,



after you check if your municipality
has a pesticide by-law prohibiting the
application of pesticides for cosmetic
use on residential land, and



after you have determined if you need
to first obtain a Residential
Applicators Certificate (RAC) from
the Ministry of Environment. This
certificate is required for certain
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products and uses. For more
information, see “Pesticide Use in
Landscapes”, page 8-6.
Always consider and try a combination of
methods to manage pests. For example, use
cultural methods such as improving soil
nutrition and drainage as well as mechanical
methods such as mulches, traps and pruning
instead of, or in addition to using pesticides.
This integrated approach to pest control
provides more effective management than
pesticides alone and can often reduce or
eliminate the need for pesticides.

Avoiding Overuse of
Pesticides
Pesticides can be used safely and effectively
if you follow label directions. However, it is
also important not to overuse pesticides. To
avoid overusing pesticides:


Use pesticides only when they are
really needed.



Treat only the affected area. For
example, treat the patches of weeds in
a lawn and not the whole lawn.

As a general rule, use pesticides to correct a
problem and not to prevent a problem. One
exception is when the same problem
reappears year after year. Then a pesticide
application before the pest causes serious
damage may reduce the damage and the
number of sprays needed later. For example,
a dormant spray in early spring can reduce
the number of insect and disease problems in
the summer. Copper and other protectant
fungicides are only effective if applied early
before the disease becomes widespread.



Replace plants that have recurring
pest problems with plants not affected
by those pests.



Maintain good nutrition and growing
conditions so your plants are healthy
and can tolerate some pests.



Do not try to kill all insects and mites.
They are food for beneficial
organisms. If they are all killed, the
beneficial organisms that help control
them will also die or leave your
garden.

Only use a pesticide when there are enough
pests to cause significant damage. Small
numbers of pests are tolerated by most
plants, and help to keep beneficial predators
and parasites in the garden. However
different plant species often have different
tolerance levels for pests. This guide
indicates when it is important to control
certain pests.



Apply pesticides at the correct time.
Learn about the life cycle of the pest.
For example, a dormant spray is
helpful for controlling peach leaf curl
disease but summer sprays are not
effective.



Measure the pesticide accurately to
avoid over or under application, or
use “ready-to-use” formulations that
do not require mixing.

If you do not want to apply pesticides
yourself, consider hiring a professional pest
control service or landscaper. See “Choosing
a Pest Control Company”, page 8-18.
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Selecting Pesticides




Look up the specific pests in this
guide to learn which pesticides can be
used for the pest. If you need more
information, ask a Master Gardener, a
resource person at a garden shop or
nursery, or a person who sells
pesticides.
Read the label to make sure the plant
and the pest problem are written on
the label. For example, when looking
for a fungicide to control black spot
on roses, the label must say it can be
used on roses to control black spot. A
pesticide can only be used for what is
written on the label.



When possible, choose the pesticide
that is least toxic to other organisms
and has the least environmental
impact.



Choose ready-to-use formulations,
when available, to avoid having to
mix the pesticide.



When treating food crops, check the
days to harvest on the label. Make
sure you can wait the correct time
before harvesting.

Pesticide Formulations
Pesticides are available as ready to use
products (RTU) that do not need to be mixed
or as concentrated products that need to be
mixed. RTU pesticides are easy to use and
do not need any special application
equipment. Special measuring and
application equipment are needed to use
products that require mixing. Plus, extra care
is needed to ensure the pesticide is
accurately measured.

Each pesticide contains an active ingredient
(the compound that affects the pest) and
other ingredients that make them easy to use.
The amount and type of active ingredient is
listed beside guarantee on the pesticide label.
Pesticides are available in different forms.
RTU (ready to use) formulations are often
available. Other forms available include:
dusts (D), granules (G or GR), Wettable
powders (WP), emulsions (E), emulsifiable
concentrates (E or EC), suspensions (SU),
pellets and pressurized sprays.

Reading the Pesticide Label
The pesticide label is the best guide to using
pesticides safely and effectively. The
information on the label is to help you
effectively manage pests with minimum risk.
Read the label. Read it before buying a
pesticide to make sure it can be used for
your pest problem. Read the label before
mixing or using the pesticide and read it
again before storing or disposing of the
pesticide. All of this information is on the
label. Use of a pesticide in a way that is not
consistent with label directions and
precautions is illegal. It may also be
ineffective or dangerous.

Finding Pesticide Labels on the
Internet
Canadian pesticide labels are all available on
the Pest Management Regulatory Agency
website. The online form (or the mobile
device APP) can be used to search for and
look up labels. Read the instructions
available for optimizing searches. Since
pesticides that can be used around the home
and garden are classed as “Domestic”, only
tick “Domestic” under Marketing Type (near
the bottom of the form).
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The type of information on labels is
described below:
1. The Registration Number. Pesticides
with a registration number have been
evaluated by Health Canada. They have
determined that the product can be used
with minimal or low risk if you follow
the directions and precautions on the
label. The registration number is on the
front panel of the label.
2. Guarantee Statement. The name and
amount of the active ingredients (the
chemicals in the pesticide that control the
target pest), are listed by the guarantee.
There may be several products with
different trade names that contain the
same active ingredient.
3. Trade Name. Each pesticide has a trade
name assigned by the manufacturer. This
name may not tell you what the active
ingredients are. Read the guarantee to
learn the active ingredients in the
pesticide.
4. Use Category. Pesticides for use around
homes and gardens are labelled
“Domestic”. Pesticides labelled
“Commercial” and “Restricted” are more
hazardous and should only be used by
trained applicators.
5. Signal Words and Symbols. The signal
words Caution, Warning or Danger and
their associated symbols indicate how
hazardous the pesticide is. Pesticide
labels with no signal words or symbols
are least toxic, and generally safe to
handle as directed.
6. Precautions. This part of the label
describes the protective clothing, such as
gloves or goggles that you should wear
when using the pesticide. It also tells you
how to protect yourself, children, pets
and the environment.

Symbol and Signal Words
The word Caution and a
triangle symbol appear
on pesticides that have a
slight hazard.
A pesticide with the
word Warning and a
diamond shape is more
poisonous than those
with caution.
Pesticides with the word
Danger and a stop sign
on the label are very
poisonous or irritating

7. Directions for Use. Make sure the
pesticide is labelled for use against the
pest(s) that you are trying to control and
the plants/area that it will be applied to
and that the pest and the plant are at the
correct stage as stated on the label. Use
only the amounts recommended, and
follow the directions exactly.
8. Limitations. The label tells how long to
wait to harvest an edible plant after the
pesticide is applied, this is called a Pre
harvest Interval (PHI). Some labels also
say how long to stay off an area after it is
treated, called Re-entry Interval (REI).
9. First Aid. The label tells you what to do
if someone is accidentally poisoned by
the pesticide. Call the Poison Control
Centre at 1-800-567-8911 if someone is
poisoned. Be prepared to tell them the
guarantee and registration number from
the label.
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Pesticide Use in Landscapes
For most uses of pesticides in landscaped
areas on private land, the Ministry of
Environment now requires either a
certificate (for residents) or a license (for
commercial properties and service
providers). This includes pesticide use on
lawns, flower beds and ornamental trees and
plants on such properties as single family
homes, golf courses, botanical gardens and
cemeteries.
Residents do not generally require a license
or certificate to use pesticides on their own
private land for:
 Food gardens and hobby farms;
 Pesticide use inside structures or in
outside areas to control structural
pests (e.g., rodents, carpenter ants,
wasps);
 Forests that are not managed for
timber production; and
 Areas for commercial agriculture.
Additional information on “Home Pesticide
Use” can be found at the Ministry of
Environment website.

Options for Residents
Residents have choices when managing
pests in private landscapes. They are able to:
 Hire a licensed company to provide
the service;
 Apply a Domestic class pesticide if
they first obtain a Residential
Applicator Certificate (RAC); or
 Use a pesticide listed on either
Schedule 2 or 5. Links to these lists
can be found below:


Residents do not require a RAC for
certain uses of Domestic class
glyphosate. These include treating:
plants that are poisonous for people to

touch (e.g., poison ivy, poison oak);
invasive plants and noxious weeds
listed in legislation; and weeds
growing through cracks in hard
surfaces such as asphalt or concrete.

The Residential Applicator
Certificate (RAC)
To obtain a RAC, residents are required to
complete a free online course and pass an
exam. Upon passing the exam, residents are
issued a ten-year certificate.
The online course should take approximately
two hours to complete and includes
information on:
 Health and safety;
 Environmental protection; and
 The use of IPM when managing
landscape pests.

Schedule 5
Schedule 5 is a new list of Domestic class
pesticides that are considered safe for use by
untrained people. Owners of private land can
apply these pesticides without the need for a
licence or certificate. A licence is required
to offer a service applying pesticides for
others listed on Schedule 5.

Schedule 2
Schedule 2 is an existing list of pesticides
that are excluded from certain requirements
in the Integrated Pest Management
Regulations (IPMR). There are several
reasons why a pesticide may be listed on
Schedule 2, such as it is regulated in other
ways or only used in very specific
circumstances by highly trained individuals.
Neither a licence nor certificate is required
to use pesticides listed on Schedule 2.
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When interacting with customers, certified
dispensers are required to:

Notification
There are new rules for notifying residents:


Licensed service companies who apply
pesticides on residential land are
required to notify their clients and any
tenants before pesticides are used on
outdoor landscaped areas.



A landlord with a RAC who plans to
apply pesticides to outdoor landscaped
areas must provide written notice to
tenants.



Notification must provide information on
what pesticide will be used, when the
application will occur and if there are
any safety precautions to follow.

Municipal Bylaws
The changes to the IPM Regulations do not
override municipal bylaws. If a municipality
you are living in has restrictions on the
landscape use of pesticides, they must be
followed.
Contact your local municipality to learn if
there are bylaws regarding pesticide use in
residential landscapes.

Buying Pesticides



Offer advice on pest management and
the safe use of pesticides;



Inform purchasers that pesticides must
be used only for purposes stated on
the label and according to the
directions;



Confirm that the intended use is
appropriate according to the pesticide
label;



Inform the customer that a provincial
licence or certificate may be required
to use the pesticide; and



Inform the customer that municipal
bylaws may restrict the use of the
pesticide.

Customers should expect pesticide vendors
to ask them how they plan to use a pesticide
before a purchase is made. This is to confirm
that the intended use is appropriate.
Vendors are not required to know if there is
a municipal bylaw restricting the intended
use where customers live, nor do they need
to know the details of any such bylaws.
Customers are responsible for contacting
their municipality and understanding what
restrictions may be in place.

Licensed vendors are required to display
most pesticides in a way that restricts access
by customers, for example, behind a counter
or in a locked cabinet.


This requirement does not apply to
pesticides listed on Schedule 2.



This is to ensure that a certified
dispenser (employed by the vendor)
communicates with customers prior to
the purchase of a pesticide.
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Measuring and Mixing
Pesticides

generally say how many grams of pesticide
are in a teaspoon or tablespoon.

(Calculating How Much to Use)

To determine the amount of solid pesticide
to use:

Pesticides are available as “ready-to-use”
products and as concentrates that need
mixing. You will need a tape measure and
measuring containers to accurately measure
pesticides and avoid over applying. You will
also need application equipment if you are
using pesticides that require mixing.
When measuring pesticides, be accurate and
use level teaspoons or tablespoons, not
heaping spoons. One teaspoon is equal to 5
mL. One tablespoon is equal to 15 mL.
Never use kitchen spoons or cups that are
used for food. Have separate measuring
spoons and cups for pesticides. Keep them in
a locked cupboard with the pesticides, where
children cannot access them. If using
kitchen-style measuring spoons or cups,
label them “not for food use” so they will
not be mistakenly used for food.

Rates for Areas
1. Measure the area to be treated. Use
square metres. The area of a square or
rectangle equals the width times the
length. For example, if treating an area
4m by 6m the area is 4m X 6m = 24m2
2. Then calculate the amount of pesticide
needed for an area. First determine how
much is needed for a square metre.
For example, if the label rate says to use
500 grams on 10m2, find out how much
to use on one square metre by dividing
500 grams by 10m2.
500grams  10m2 = 50 grams on 1m2
Then multiply this amount by the size of
the area you will be treating.
For example, 50 grams/1m2 X 24m2 =
1200 grams

Ready-to-Use (RTU) Pesticides:

Rates for Row lengths

Ready-to-use formulations do not need any
mixing and are usually safer to handle and
store than concentrates. Use them according
to the directions on the label.

1. Measure the row length to be treated.
Use metres.
2. Then calculate the amount of pesticide
needed for the row length.

Liquids: Some labels will say “spray until
the foliage is wet or until run-off”. “Run-off”
is when the leaves are wet and the spray has
begun to drip off the leaves.
Solids (Dusts, Powders and Granules):
The labels of ready-to-use pesticides
recommend using a certain amount of
pesticide on a certain area of ground. For
example, use 500 grams on 10 m2 or use 35
grams on 10 m of row. These labels

First determine how much is needed for
one metre.
For example, if the label rate says to use
35 grams on 10m of row, find how much
to use on a metre by dividing 35 grams
by 10m.
35g  10m = 3.5 grams per metre
Then multiply this amount by the row
length you will be treating.
For example:
To treat 3m X 3.5 grams/m = 10.5 grams
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Pesticides Needing Mixing
Some pesticides must be mixed with water
before use. Mix only the amount you need
for the application. Do not prepare larger
amounts to store for future use. The pesticide
may lose its effectiveness and is a hazard to
others. Avoid having left over spray by
determining how much water and pesticide
you need before mixing the spray.
Mix the pesticides outdoors or in a wellventilated area.
Determine how much water to use by:
1. Filling the sprayer with water. Do not put
any pesticide in it.

of water to cover the plants you want to
spray, then multiply 5mL pesticide by 5
litres water. 5mL/L X 5 L = 25mL pesticide
Rates written as amounts per area
1. Write down the rate on the pesticide
label.
2. Measure the area you will be spraying.
Use square metres. The area of a square
or rectangle equals the length X width.
3. Calculate the amount of pesticide for one
square metre. (see rates per areas on page
8-8)
4. Multiply the amount for one square
metre by the number of square metres
you will be treating.

2. Spraying water onto the plants or area
that you will be treating.

For example,

3. Measure how much water is needed to
refill the sprayer. The measured amount
you used is the how much water you
need to mix with the pesticide.

b) And the area being sprayed is 10m X
5m = 50m2

Determine how much pesticide to use by
checking the label rate. Pesticide rates are
written as amount of pesticide in a certain
water volume (e.g. 5 mL/L water) or amount
of pesticide for a certain size area (e.g. use
30 mL/10m2).
Rates written as amount per water
volume
1. Write down the rate that is on the
pesticide label.
2. Write down how much water is needed
to spray the area you will be treating (see
above).
3. Multiply the number of litres of water
you will need by the pesticide rate for
one litre.
For example, if the label rate is 5 mL/L
water and you determined you need 5 litres

a) If the rate says use 30mL/10m2

c) Then you need 30 10 = 3mL for
each m2.
d) Or 3mL/m2 X 50m2 = 150mL of
pesticide for 50m2
When the pesticide container is empty, rinse
the container and put the rinse water into the
sprayer before you finish mixing the
pesticide. Spray out onto the treated area.

Helpful Pesticide
Measurements
(see also “Aids to Calculation and
Measurement”, Appendix II)
Volume





1 tsp. = 5 mL
1 tbsp. = 15 mL
1 cup = 250 mL
1 litre = 1000mL
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rubber gloves, as these absorb
pesticides and cannot be properly
cleaned.

Area




an area 1 metre by 1 metre is equal to
1 square metre (1m2)
weight
1 kg = 1000 grams



Avoid inhaling sprays or dusts. Read
the label to see if a respirator is
needed. Respirators for pesticides
have special cartridges that prevent
the pesticide from entering your
lungs. Dust or paint masks do not
protect you from pesticides.



Never apply pesticides on a windy
day. When spraying, stand so any
light breeze blows the pesticide spray
or dust away from you or any
bystanders.



Before spraying outside, close the
doors and windows of your home.



If using pesticides indoors, provide
good ventilation. Leave all windows
open and fans running after the
application is completed, if label
directions permit.



Wash your hands immediately after
using pesticides and always before
eating, drinking, smoking or using the
toilet.



Stay away from the treated area at
least until the spray has dried or for
the time specified on the pesticide
label.



Wait before harvesting the treated
plants. The label tells you how long
you must wait.

Abbreviations for Pesticides







mL = millilitre
L = litre
m = metre
m2 = square metre
g = gram
kg = kilogram

The metric system





Volume is measured in millilitres or
litres. 1 litre = 1000 millilitres
Weight is measured in grams or
kilograms. 1 kilogram = 1000 grams
Area is measured in square metres
(m2)
Length is measured in metres.

Applying Pesticides Safely
Protect Yourself


Read and follow all label directions.
Do not change the recommended rate.



No person may use a pesticide in a
way likely to cause an unreasonable
adverse effect to human health or the
environment (BC IPM Act &
Regulations).



NEVER eat, drink or smoke when
working with pesticides. You could
carry traces of the pesticide from your
hands to your mouth.



Wear waterproof gloves and boots
whenever you handle pesticides.
Never use leather, cloth, or lined

Protect Others


Keep children’s toys and pet
food/water dishes away from the area
where you mix and apply pesticides.



Make sure pesticide containers are
locked up while you are spraying.
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Never put bait for insects or rats, mice
and other rodents where children or
pets can reach it. Use a bait station.
Before applying pesticides indoors,
make sure food, dishes, toys and pet
dishes are put away so they are not
contaminated. Don’t let any pesticides
get on any surfaces that are used for
food preparation.

Poisoning and First Aid


If someone is poisoned, provide first
aid as below and call the B.C. Poison
Control Centre at 1-800-567-8911. Be
prepared to provide the pesticide
name, active ingredient and
registration number.



If the person is unconscious, having
convulsions, or having trouble
breathing, call 9-1-1.



Carefully follow the instructions of
Poison Control or 911.



If helping someone who may be
poisoned, protect yourself from
exposure (e.g. wear protective
gloves).



If dusts or sprays are spilled on skin
or clothing, remove clothing
immediately and wash skin with soap
and water. Clean under fingernails if
they have been contaminated. Call the
Poison Control Centre for further
advice. Thoroughly clean
contaminated clothing before reusing.



If pesticide is splashed in eyes, rinse
eyes with a gentle stream of clean
warm water for at least 5 minutes and
call the Poison Control Centre.

Protect the Environment


Protect bees and other beneficial
insects. Do not apply insecticides
when plants are in bloom.



Do not spray bird nests when treating
trees.



Never mix or apply a pesticide near a
wellhead, drain or waterway.

After Applying Pesticides


Clean the application equipment.
Drain sprayers and rinse them with
water.



Wash your hands, face and any parts
of your body that may have come in
contact with the pesticide.



Clean the clothes you were wearing
by washing them separately from
household laundry. Use hot water and
a heavy duty detergent. Hang the
clothes on a line to dry. After washing
heavily contaminated clothing, put the
washing machine through another
cycle with detergent alone to remove
traces of pesticides.



Keep records of your pesticide
applications. Record the date, the
pesticide used, how much you used,
what you used it for and on, and
whether it was effective.

BC Poison Control Centre
(B.C. Drug and Poison Information
Centre)
24-hour Line: 1-800-567-8911, or
604-682-5050
Web: http://www.dpic.org/
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Pesticide Spills
If a pesticide is spilled, wear protective
gloves and rubber boots when cleaning up
the spill. Prevent the pesticide from
spreading and clean it up promptly. Cover
liquids with an absorbent material like kitty
litter. Do not apply water to the spilled
pesticide as it will spread the spill further.
Place the waste materials into an empty
waterproof container, seal it and write the
name of the pesticide on the waste container.
Dispose of the spilled material by following
the label advice on pesticide disposal.

Disposing of Pesticides and
Containers
Containers


Most Domestic pesticide labels have
information on disposal of containers.
Follow the label instructions.



Destroy or dispose of empty
containers immediately.



Never reuse empty pesticide
containers.



Drain and rinse empty pesticide
containers that contained concentrated
pesticides. Put rinse water into the
sprayer.



Don’t burn bags or boxes

Storing Pesticides Safely
Keep all pesticides in a locked cabinet in a
ventilated utility area or garden shed.
Always store pesticides in their original
container with the original labels or a
suitably labelled container. Keep containers
tightly closed. Never put pesticides in soft
drink bottles or other containers. Children or
others may mistake them for something to
eat or drink.

Pesticides


Avoid disposal problems. Only buy
small amounts that you can use up.



Do not pour pesticides down drains,
sinks or toilets.



Dispose of unwanted pesticides by
taking them to a Household
Hazardous Waste collection depot.

Never store pesticide in cabinets with or near
food, animal feed, seeds, cleaning
compounds, or medical supplies.
Store liquid pesticides where they will not
freeze.

Where to take household
hazardous waste:

Do not store pesticides where flooding is
possible or where they may spill or leak into
wells, drains or waterways.

Information on pesticide disposal &
locations of Household Hazardous
Waste depots is available from:

If a container is leaking or you can’t tell how
old the contents are, follow the advice on
safe disposal.



the Product Care Association at
1-888-772-9772



the Product Care ReGeneration
website at www.regeneration.ca/



people/stores that sell pesticides

If possible, store herbicides away from other
pesticides and fertilizers to prevent cross
contamination.
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Pesticide Application
Equipment
There are many different types of pesticide
application equipment. The purpose of
application equipment is to distribute the
correct amount of pesticide evenly over the
affected area.
The type of equipment to use depends on the
location (inside or outside), the pesticide
formulation (granular, dust, liquid, etc.), the
type of application (banding or broadcast
spraying), and the type and size of the
garden. You will not need application
equipment if you select ready-to-use
formulations for treating a few plants or
small areas. For fruit trees, big ornamentals,
and large areas, a compressed air or
knapsack sprayer is useful.
Compressed air sprayers used for weed
control should have a flat fan nozzle pattern
and operate at low pressure. Those used for
insecticide or fungicide applications should
have a cone nozzle pattern and operate at
high pressure.
Since a high pressure power sprayer may be
needed to get good coverage of very large
trees, consider hiring a commercial pest
control company if spraying large trees.
Garden hose-end sprayer attachments are not
recommended because the amount they
apply varies and is difficult to regulate.
However, they are legal and effective when
used properly.
If you need help selecting pesticide
application equipment, ask a Master
Gardener, Garden Centre or certified
pesticide salesperson.
It is best to have one sprayer for herbicides
and another for insecticides and fungicides,
as herbicide residues can damage sensitive

plants. If this is not possible and only one
sprayer is available, clean the hose and tank
very carefully to make sure that all traces of
herbicide are removed. Use a sprayer
cleaning compound such as Neutrasol.
Do not use garden sprayers inside a house. If
pesticides are to be used indoors, apply them
with a small hand sprayer or an aerosol can.
Check the application equipment each time
it’s used. Make sure hoses don’t leak and
triggers or valves are working properly.
Damaged or faulty application equipment
increases the hazard to applicators, the
environment and gives poor results.
If application equipment is properly
maintained, it can give many years of
service. Some pesticides are corrosive to
metal parts, so it is important to rinse and
wash out the tank with detergent or soap
solution after each use. Leave the sprayer
tank uncapped and up-ended during storage
to allow it to dry without rusting.

Compressed-Air Sprayers
Compressed-air sprayers use compressed air
to force a liquid spray out of a nozzle at the
end of an application wand. These common
sprayers are mostly used to treat pests
outdoors on lawns, gardens, ornamentals,
and trees.
Compressed-air sprayers have a capacity of
4 L to 10 L. These sprayers are for spot
treatments or broadcast treatments to small
areas. The unit is placed on the ground or
carried on the persons back and pumped by
hand to compress the air inside the tank. The
rate of pesticide application depends on the
air pressure in the tank, how fast the person
is walking, and the nozzle type or setting.
For example, high pressure forces the
pesticide out faster than low pressure.
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The correct technique for using a
compressed-air sprayer is to apply the spray
at a constant pressure and at a regular speed.
The sprayer should be regularly pumped up
to maintain a relatively constant pressure
that produces a fine spray, not a mist. If the
spray is maintained at a constant pressure,
the user can lower the application rate by
speeding up the walking pace. Conversely,
walking slower will increase the application
rate.
To achieve even spray coverage over an
area, the applicator should:


walk at a regular pace



move the wand sideways in a back
and forth motion at a constant speed



keep the nozzle height about 30 cm
above the ground while using a wide
angle or fan spray pattern



overlap the edges of the spray pattern
for good coverage



apply the spray within arm’s reach
and not over-reach with the wand



walk in one direction in a straight
line until reaching the end of the
strip, then turn around and spray the
next strip treat the entire area using
this back-and-forth pattern



walk away from the sprayed area, not
into it.

Adjusting and Calibrating
Application Equipment
Hose-End Sprayers
Although most hose-end sprayers do not
give an accurate dosage, you can make the
sprayer work as accurately as possible by
calibrating it, opening the tap fully during
use, and not using any other taps on the

premises while spraying. If the sprayer has
an instruction sheet on calibration, use those
instructions. Otherwise, follow these
calibration steps:
Calibrating to spray an area on the
ground:
1. Connect the garden hose to the water
tap and hose-end sprayer.
2. Adjust the sprayer nozzle to the
desired setting (fan shape for weeds;
cone for insects).
3. Fill the hose-end sprayer bottle with
water. Adding food colour will make
it easier to read the measurements.
4. Mark off an area 10 m x 10 m (=
100m2) using a measuring tape,
stakes, and string.
5. Turn the tap on fully.
6. Walk back and forth over the markedoff area, spraying until the area is
covered. Always use the same
walking speed.
7. Turn the water tap off and measure
the amount of water left in the sprayer
bottle. The difference between this
reading and the full mark is the
amount of water (pesticide) used. If
the pesticide container label indicated
to use 10mL/100m2, then this was the
right amount. If more or less than 10
mL/100m2 was used, adjust the
application rate accordingly by
walking faster or slower while
spraying.
8. Empty the coloured water from the
spray bottle and refill it with the
required amount of pesticide and
water to treat the infested area.
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Calibrating to spray trees and shrubs:

Granular Applicators

1. Fill the sprayer bottle with water to the
top mark. Adding food colour will make
it easier to read the measurements.

Read the section called “Measuring and
Mixing Pesticides” (page 8-8) to determine
the amount of pesticide needed. Then
calibrate your granular pesticide applicator
(fertilizer spreader) to make sure you apply
the correct amount of pesticide. To calibrate
the granular applicator you must measure the
amount of pesticide that comes out of the
spreader over a small area and compare it to
the label rate. If the label rate and applicator
output are not the same the application
equipment or walking pace will need
adjusting.

2. Connect the hose-end sprayer to a
garden hose. Spray into a pail marked
at one litre intervals and fill the pail to
the two litre mark. Turn off the
water.
3. Measure the amount of coloured
water left in the sprayer bottle and
divide by two to determine the
amount used per litre of spray.
Compare this to the recommended
dosage on the pesticide label.
4. If more coloured water from the bottle
was used per litre of spray than the
label amount, dilute the pesticide with
the appropriate amount of water when
filling the bottle to spray. For
example, if you used 50 mL of
coloured water per litre of spray but
you only want to use 5 mL of
pesticide per litre of spray, add 45 mL
of water for every 5 mL of pesticide
put in the bottle.
5. If less coloured water from the bottle
was used per litre of spray than the
label amount, the pesticide you’re
using will not work properly in your
sprayer.

Compressed Air or Pressure
Sprayers
Calibrate your sprayer to make sure it will
apply the correct amount of pesticide. When
calibrating, use water only. Do not use
pesticides when calibrating. The section
called “Pesticides Needing Mixing” on page
8-9 describes how to calibrate a pressure
sprayer. Follow those instructions.

To calibrate a granular applicator:
A. Collect the granules that the spreader
applies over a small area to help you
determine if it is applying the label rate.
Wear the personal protective equipment
listed on the pesticide label.
1. Either attach a plastic bag onto the
spreader or put a piece of paper or
plastic on the ground to catch the
granules. This piece should be at
least as wide as the spreader and 2
metres long. A longer piece of plastic
or paper will help to measure the
output more accurately.
2. Put a small, evenly distributed
amount of the pesticide in the
spreader.
3. Next, determine the correct
adjustment for the spreader and/or
the correct walking speed. Keeping
the spreader closed, start walking
approximately 3 metres in front of
the paper or plastic sheet. When
reaching the sheet, without changing
the pace, open the spreader so that
the pesticide drops onto the sheet.
Close the spreader after walking 2
metres.
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B. Determine the rate of pesticide the
granular applicator applied

D. Adjust applicator so the correct
amount will be applied

1. Weigh the amount of pesticide
that was applied on the paper in
step A above. Business supply
stores often sell scales that
accurately weigh small amounts.
Do not use the scale you weigh
pesticides on for food use.

1. Change the applicator adjustments
(see equipment instructions) or
change the walking speed to adjust
the output. Depending on the
application equipment, walking faster
should reduce the output and walking
slower should increase the output.

2. Measure the width of the spreader
and the length covered to
determine the total area treated
with the chemical (width of
spreader x length travelled.) For
example, if the spreader is 1 metre
wide and the paper 2 metres long,
an area of 1 x 2 = 2 square metres
was treated.

2. After applicator adjustments are
made or speed is changed, redo the
test run to determine if the output is
the same as the label rate. (Steps A –
C above)

3. Calculate the amount (g) of
granules applied on 1 square
metre (1 m2). (Divide the amount
measured in step B 1. by the area
calculated in step B 2. For
example, if 200 grams were
applied on 2 square metres, the
spreader was dropping 200  2 =
100 grams per square metre.
C. Determine if the pesticide label rate
was applied.
1. Check the label rate

3. Redo the tests until the applicator
applies the correct rate.
4. Record the applicator setting,
pesticide name and speed used so
that the calibration is easier next
time.
Apply the granular pesticide evenly by
going over the lawn twice. Use half the
amount of pesticide each time in a crisscross pattern. First walk lengthwise up
and down the lawn, then walk back and
forth across the width of the lawn. For the
above example, 25 g/m2 would be applied
each time.

Dormant Spraying

2. Determine what the label rate is
per square m. For example, if the
label rate reads: 5 kg/100 m2
(5000 g/100 m2) it is the same as
applying 50 g/m2.
3. Compare the label rate (C 2) to the
output of the applicator. (B. 3). In
the example above (B.3) the
applicator is applying too much
pesticide.

Dormant spraying refers to spraying during
the season of the year when deciduous trees
and shrubs are leafless, and buds are in the
overwintering, dormant stage. Materials
applied as dormant sprays include
horticultural oils (dormant oil) and lime
sulphur. Horticultural oils mix with water to
form a milky emulsion. After the water
evaporates, a thin layer of oil is left on the
tree. Any overwintering stages of insects
such as eggs or pupae, when sprayed with
dormant oil, will die of suffocation. When
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lime sulphur is included in the dormant
spray, some overwintering stages of plant
diseases will also be reduced.
Evergreens: Horticultural oils can be used
on most evergreens during the dormant
season. Mixtures of horticultural oil and lime
sulphur should not be used on evergreen
plants, and never during the growing season.
During the growing season, oils alone can be
used on some plants, but at a lower rate than
would be used as a dormant spray for
deciduous trees and shrubs.
Deciduous Plants: The buds of some
deciduous trees can be damaged by dormant
application of lime sulphur alone or in
combination with oil. To avoid problems,
follow label directions as to timing, dilution
rate and sensitive plant species and varieties.

Time to Change Your Oil?
Horticultural oils contain emulsifying agents
that allow the oil to mix with water to avoid
plant burn. Landscapers and home gardeners
need to shake up or stir the contents of
sprayers frequently to ensure a good mixture
in water. Once drums or containers of
dormant oil are opened, the emulsifying
agents can evaporate, resulting in plant burn
if old oil is used.
If in doubt, test your oil in a clean glass jar.
Add one part of oil to ten parts of water.
Shake vigorously for 30 seconds and let
stand for three minutes. The emulsion should
remain cloudy; if the oil separates into a
layer at the top, it is not safe to use.

Wood Preservatives
Wood that has dried below 20% moisture
will not decay if it dries off reasonably
quickly. However, decay will occur if wood
is in contact with the ground or contains

cracks or grooves that hold water. Wood
preservatives are often added to prevent
decay. Sometimes wood is pressure treated,
a process that involves forcing chemical
preservatives into the wood to help prevent
decay or insect damage.
Alkaline copper quaternary (ACQ), copper
azole and DDA carbonate are registered for
use on pressure treated wood that can be
used in residential situations. Residential
uses could include decks, patio, landscape
ties, play structures and fences. Wood
preservatives used in foundations, marine
pilings or utility poles will have a higher rate
of chemical than residential pressure treated
wood. Treated wood should not to be used in
contact with edible plants, or for
construction of food holding containers.
Treated sawdust and shavings should not
come in contact with livestock or be used as
bedding or litter. Do not burn treated wood.
Any leftover wood should be properly
disposed of at a landfill.
Creosote, used on old railway ties or utility
poles is toxic to plants and animals and
should never be used in gardens.
Whenever handling preserved wood, be sure
to:
 Wear a dust mask and goggles when
cutting or sanding wood
 Wear gloves when handling
 Wash any exposed skin areas that
may come in contact with wood
 Wash hands thoroughly, after
handling wood, before eating or
smoking
 Wash work clothes separately from
other clothing before wearing again
For more information on purchasing and
using preserved wood visit
https://www.ptw-safetyinfo.ca/en/.
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Being a Good Neighbour:
Notifying Neighbours and
Minimizing Drift



Do not apply pesticides when children,
pets or people are nearby



Only apply pesticides when weather
conditions will not contribute to drift.
Weather conditions which favour drift
are high temperatures, low humidity and
high wind conditions. Early mornings
and late evenings generally have better
spraying conditions with lower wind
speeds.



Use spray products which are less likely
to drift. The formulation of the pesticide
affects the likelihood of the pesticide to
drift. Dust and liquid formulations are
more likely to drift than granulars.

Notification
People are concerned about their safety and
health, the environment, possible pesticide
injury to their plants and animals, and
possible pesticide residues on garden
produce. A home owner is not required, by
law, to notify their neighbours about their
intent to apply a pesticide on private land,
but it is courteous. Neighbours may want to
close windows and bring in or cover toys,
laundry, pet dishes or lawn furniture and
would appreciate advance notice.
Minimizing Drift
Pesticide drift is the movement of spray
particles from the sprayer to another target
off site. Pesticides drifting off target can:
upset neighbours, damage nearby plants, kill
beneficial insects, reduce the effectiveness of
the pesticide, and contaminate household
items. Minimize drift! The person applying
pesticides is responsible for minimizing
drift.
To minimize spray drift:


Calibrate and use application equipment
properly. Use application equipment that
is capable of reaching the entire plant
with out significant overspray. If you do
not have the appropriate equipment, call
a professional. Commercial applicators
have the necessary equipment and
training to spray to the top of a tree while
minimizing spray drift. Keep the sprayer
close to the target (plant). Use as low
pressure and as large droplet size as
possible. The higher the pressure and the
smaller the droplets, the more the
pesticide will drift.

Choosing a Pest Control
Company
If you have a pest problem that you do not
want to deal with on your own, you may
decide to hire a professional pest control
company. When choosing a pest control
company get answers to the following
questions:
1. Is the company licensed?
Companies that apply pesticides for a fee
must have a current Pesticide User
Service License issued by the B.C.
Ministry of Environment. One exception
is that companies only applying
pesticides scheduled “Excluded” by the
Ministry of Environment do not need a
license. Pesticide applicators working for
licensed companies have applicator
certificates and know how to apply
pesticides safely. Ask to see the
applicator’s certificate and company’s
license number before you hire them.
People hired to manage pests must use
integrated pest management. This is
explained in the Chapter 3, “Integrated
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Pest Management”. The Ministry of
Environment web site lists companies
with Pesticide User Service Licenses.
2. Is the company willing and able to
discuss the pest problem and treatment
proposed for your home or garden?
Select a pest control company that makes
sure the pests are identified and that
there are enough pests to warrant control.
The company should tell you about
different options for controlling the pest
and how you can minimise future pest
problems. If a pesticide is to be applied,
they should tell you about the pesticide
and special instructions to reduce your
exposure (such as removing pets and
moving toys).

concerns may include allergies, sensitivities,
age of occupants (infants or elderly),
resident pets, and treatment near wildlife and
fish. Wise consumers get bids from two or
three companies and look at quality more
than price.
If you hire a pest control firm to do the job,
ask the company to use the least toxic
method available that will be effective. And
remember to evaluate the results after the
company has done their work.

3. Does the company have a good record?
Check with other people to see if they
were satisfied with the service or check
on-line reviews.
4. Does the company guarantee its work?
Ask how they guarantee their work (e.g.
money back guarantee or guarantee to
return until the problem is gone). Are
there any restrictions or conditions on the
guarantee?
5. Is the company affiliated with a
professional pest control association or
does it have a pest management
accreditation?
Professional associations keep members
informed of new developments in pest
control methods, safety, and regulations.
When a company chooses to join a
professional association, it indicates a
concern for quality.
You and the company of your choice should
develop the contract together. Your safety
concerns should be noted and reflected in the
choice of control methods used. These
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Chapter 9

Plant Disorders Not Caused by Pests
(Abiotic Disorders)

Plant Disorders Not Caused by Pests
(Abiotic Disorders)
Many plant disorders are not caused by living organisms and cannot be transmitted from plant to
plant. They are sometimes called abiotic disorders, physiological disorders, or non-pathogenic
disorders. Common causes of abiotic disorders include nutrient deficiencies or toxicities,
chemical injuries, and environmental damage. Many abiotic plant problems are not reversible
once they have occurred, while others, such as nutrient deficiencies, can be successfully treated.
Abiotic disorders are often hard to diagnose and it is important to keep in mind that there may be
more than one underlying cause of the symptoms observed. Abiotic disorders may also weaken
plants making them more susceptible to attack by pathogens and insect pests.

Chemical Injury
Pesticides and fertilizers applied incorrectly are
capable of doing physical damage. When
pesticides are applied at higher than
recommended rates, at the wrong time, or during
very hot parts of the day, damage may appear as
red, yellow or brown spots on the leaves, brown
leaf tips or margins, stunted or misshapen plants,
fruit damage, or overall browning and death of a
plant.
Herbicide drift or misapplication may cause
injury or death to non-target plants if the dose is
sufficiently high. Herbicide injury symptoms
depend upon the plant and the herbicide
involved. For example, herbicides commonly
applied to lawns to kill dandelions may injure
other broad leaf plants causing elongated, pointed
leaves with raised veins, and twisted or stunted
new growth. Glyphosate (Round-up) drift injury
will cause various symptoms including chlorosis,
leaf desiccation, wilting, and stunting of new
growth. On woody plants, symptoms may appear
the following year, when growth on affected
branches appears abnormal, stunted and strap
like.

Glyphosate herbicide injury to cherry, caused by
misapplication

Picloram herbicide damage to potato caused by
persistent residues in composted manure added
to soil. Note fiddle-head like shoot growth.

Some plant species and cultivars are very sensitive to pesticide injury, while others are more
tolerant. For example, apricot can be injured by sulphur sprays that are well tolerated by other
stone fruit. Other chemicals such as spilled gasoline may also kill plants. Fertilizers applied at
higher than recommended rates may also cause injury to plants by burning roots and/or foliage.
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Drought
Inadequate soil moisture will produce drought
symptoms when loss of water through the leaves
exceeds uptake of water by the roots. Symptoms
include wilting, off-coloured foliage with necrotic
edges, reduced vigour, stunting, and sometimes plant
death. Drought-stricken trees usually die from the top
down. Trees in this condition are more susceptible to
damage by insects and diseases, including root rots
once water is restored. Shallow-rooted plants are most
susceptible to drought.

Drought symptoms on blueberry. Note the
damage to the leaf margins.

Do not plant shallow-rooted species in areas of low rainfall or on sandy soils with a low water
table. Water ornamental trees and shrubs once a week after transplanting until the roots have had
time to establish in the soil then periodically as needed.

Frost and Cold Injury
Some plants cannot sustain frost injury without
serious damage, while other plants are very tolerant
of frost. Frost injury may cause browning of leaf
tissue, puckered leaves, damaged flower and fruit
parts, deformed plants, or complete death of a plant,
depending on severity of the frost and sensitivity of
the plant. An early fall or late spring frost, when
trees are actively growing, can injure or kill soft
stem tissue, leaves and buds. Most trees can survive
this injury, but the growing tips may be temporarily
lost, growth rates may be reduced and flower buds
may be lost for one year. Frost damage to foliage is
usually apparent soon after the damage takes place.
Spring frost injury to pear fruit (frost ring)
Some types of frost injury may show up later. For
example, frost damage during apple or pear bloom may result in fruit with russet damage or
“frost rings” later in the season.
Cold injury may occur when sensitive plants are exposed to very cold, but not freezing
temperatures for extended periods. Flower parts and young seedlings are particularly sensitive.
Do not plant frost sensitive annuals and vegetables until after the risk of frost has passed in the
spring. Alternatively, row covers may be used in the spring to protect plants from wind and frost
and to enhance growth. Plant native or well-adapted species that have developed resistance to this
injury. Do not fertilize, prune, or water heavily late in the growing season. This can encourage
late-season growth that is more susceptible to winter damage.
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Winter Injury and Southwest Injury
Trees, shrubs and perennial plants may suffer winter injury under certain conditions. Plant
species differ in cold tolerance, and should only be planted in hardiness zones recommended for
the particular species. Even plants that are well suited for a climatic area may suffer winter injury
in years with extreme temperatures, particularly when sudden cold temperatures occur in the fall
before plants have fully hardened off. Early fall freezes are most likely to affect the roots or
crown, since plants harden off from the top down. Proper mulching will provide some root
system protection.
An early spring warm spell may also cause injury by allowing movement of plant sap to the point
where a subsequent drop in temperature can damage phloem and cambium (vascular tissue). This
type of injury (also called “southwest injury” or “winter sunscald”) is most likely to occur on the
south or southwest side of a tree as it is warmed by the sun. Injury appears as discolouration or
cracking of the bark. Thin-barked trees such as beeches, maples and Prunus (stone fruit) are most
susceptible to this type of injury.
Protect trees from southwest injury by wrapping the trunk with paper designed for tree wrapping
to shade it and reduce the warming of bark during the day. Whitewash or white latex paint is also
effective. It should be applied in the fall to trees up to 10 years old. Thick support posts on the
south side of newly planted trees will also protect the most vulnerable portion of the trunk. Trees
that have had lower limbs removed are more susceptible to sunscald. It may be worthwhile to
wrap these trunks for the first 2 or 3 winters after extensive de-limbing.
Winter injury can also occur in the form of ice and/or snow damage. Snow removal from trees
like pyramidal cedars may be needed to prevent breaking or permanent bending.
Frost Crack is a form of winter injury is more prevalent in the northern B.C. and affects both
hardwood and softwood tree species. A sudden drop in winter temperature causes the outer layer
of wood to contract more rapidly than the inner layer, resulting in a long vertical crack in the
trunk. Frost cracking can occur repeatedly in the same place causing a buildup of callus tissue.
Measures that promote early dormancy will reduce bark splitting caused sudden cold
temperatures.

Needle Drop of Conifers
Conifer needles usually live 3 or more years before they die and
drop off. During the autumn, needle drop is a normal condition
and is no cause for concern. The trees may look sparse but will
fill out again with new growth next spring. Needle drop may be
more severe after dry summers.
A heavy loss of needles less than 3 years old during the growing
season may indicate pest or disease problems or cultural problems
such as drought, poor drainage or low soil fertility. Maintain the
tree’s vigour by using a balanced fertilizer in the spring and
provide adequate water during the summer.
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Desiccation Injury to Evergreens (Winter Drying)
Most evergreens are susceptible to winter browning caused by desiccation. This is most often
apparent on cedars and junipers, but may also affect broadleaf evergreens such as holly and
rhododendron. Symptoms include brown or reddish discolouration of needles and leaf margins in
late winter and early spring. Warm air temperatures during dormancy may cause the aboveground
portions of evergreens to become active. Water is lost from the leaves by transpiration, however
the roots remain frozen in the soil and can not replace the water. Winter browning is more likely
to occur with wide temperature fluctuations or strong winds. Portions of plants most severely
affected are those facing south, west, or the prevailing winds and above the level of continuous
snow cover. At the Coast, winter burn on both conifers and broad-leaved evergreens occurs
during cold, bright conditions with prolonged outflow winds from the east or northeast.
Avoid planting tender evergreens where sudden temperature changes may occur or where there is
direct exposure to strong winds. Water and mulch in the fall to ensure that evergreens go into the
winter with adequate moisture reserves. Wrap susceptible small trees and shrubs in burlap or
other porous material during the winter to reduce loss of water from foliage. During extremely
cold and windy weather, the burlap can be sprayed briefly with water. This creates an “igloo”
which protects the plant during sub-zero weather and then melts away when conditions improve.

Leaf Scorch and Heat Stress
Heat stress or scorch injury is a common
physiological disorder in hot climates, caused by
injury from direct sun exposure or very hot
conditions. During hot temperatures, plants must carry
water from the roots to the leaves and stems, where
water vapour passes out the stomata (small openings),
a process known as transpiration. This cools the
leaves and plant parts and prevents heat stress injury.
If enough water cannot be carried up the plant’s
vascular system, some of the plant’s leaf surface may
die. If severe enough, plants may be killed. Damage
Sunscald on apple fruit
can occur more quickly on light soils, as they don’t
hold as much available water for plants as heavier soils.
Leaf scorch on trees often appears as browning of the leaf margins. Leaves of maple, ash, oak,
elm and horse chestnut can turn yellow or reddish-brown around the edges and between veins.
Entire leaves may wither and drop off. Japanese maples purchased from nurseries where they are
kept moist may be severely scorched when planted out in open, sunny sites. They will recover
once the root system becomes established. Fruit, such as peppers and apples can also be affected
by “sunscald” during hot sunny weather.
To avoid heat stress injury, make sure soil moisture is adequate when going into a hot period,
paying particular attention to plants in containers. On susceptible plants, such as hosta, use above
ground irrigation as a cooling device, turning it on for short periods of time (10-20 min.) during
the heat of the day. Avoid planting susceptible species in open areas subject to hot, dry winds.
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Mechanical or Physical Injury
Plants can be physically damaged by people, wind, hail, animals, equipment etc. Physical damage
varies from minor injuries to plant death. If a plant is damaged by a weed wacker or string
trimmer, serious damage can be done to a plants protective bark and vascular system. The result
can be a severely weakened tree that will grow slowly or be knocked over by the wind. Buried
boulders, slabs of concrete and construction materials may also cause plants to perform poorly.
Every site of plant tissue injury is also a potential entry point for disease. To reduce
mechanical/physical injuries on plants, exercise care when you are moving around plants, have
windbreak protection if necessary and only prune at the proper times to reduce disease infection.

Damage to cedar hedge caused by feral rabbit
feeding

Hail damage to apple

Relative Humidity (RH)
Both low and high relative humidity can cause plant problems. Low RH will generally occur as a
problem in combination with high or excessive temperatures, as discussed in the heat stress
section above. High RH may cause oedema (a blistering of plant tissue on the underside of the
leaf) on susceptible plant species.

Wind Injury
Wind injury in conjunction with cold/winter injury, especially if the humidity is low, can be
especially hard on buds of plants. Sandblasting can be a factor where a planting is adjacent to an
open field subject to wind erosion. Damage by sandblasting can create entry points for disease.
Wind may cause plant parts to rub together, causing surface scarring. Heat stress can be
aggravated by wind that increases evaporation from the leaf surface on a hot day. Wind can also
be helpful. In moderation it assists pollination, dries plants and hardens off plants. Avoiding
windy sites or setting up permanent windbreaks may be the best preventative solutions to wind
damage.
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Allelopathy
Allelopathy refers to the chemical inhibition of one species by another. When a plant releases an
inhibitory chemical into the environment, it may affect the development and growth of
surrounding plants. The allelopathic chemicals may inhibit shoot and/or root growth and nutrient
uptake. Examples of allelopathic plants are black walnut (Juglans nigra), the tree-of-heaven
(Ailanthus altissima) and tobacco (Nicotiana rustica). Allelopathic effects are best known on
plants growing under black walnut. Very few plants grow under this tree and those that do may
look sickly and chlorotic. This is a sign of the allelotoxin, juglone, at work.

Nutrient Deficiency or Excess (Imbalances)
Plants react to nutrient imbalances in different ways. A deficiency of a major or minor nutrient
may result in poor growth and various symptoms that are dependent on the nutrient(s) involved
and the plant species. For example, nitrogen deficiency results in poor growth and may cause
foliage to be pale or generally yellowed, while iron deficiency may cause leaves to be yellow
with green veins. If a nutrient is present in excessive amounts it may cause toxicity symptoms in
some plants. Plants can be stunted, deformed or suffer from burning of the leaf tips and margins.
An imbalance in one nutrient can make another one unavailable. Soil pH can also affect nutrient
availability. Nutrient imbalances may look similar to diseases, chemical injury or sun scald in
some situations. For example, bitter pit in apples is a calcium deficiency problem, but looks much
like a disease.

Bitter pit on apple, caused by calcium
deficiency

Iron deficiency symptoms in blueberry caused by
an incorrect pH. Correcting the pH will make the
nutrients available for uptake by the plant.

A soil test at a laboratory is the best way to diagnose nutrient imbalances and determine what
nutrients need to be added and in what amount. Soil conditions should be amended before
seeding/planting occurs.
For more information on nutrient deficiencies and plant nutrition, refer to Chapter 7 - Soil
Management and Composting.
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Soil Problems
Physical and chemical soil problems can cause problems
with plant growth. Soil compaction and low organic
matter are examples of physical soil problems. High salts
and high or low soil pH are examples of chemical
problems.
Compacted soil can cause root deformation and makes
the soil difficult to work. Compaction can also cause
water to flood the soil, or percolate slowly into the soil,
causing saturated conditions which may lead to root rots.
Clay soils tend to give the most concern with compaction
and the addition of organic matter will help most
situations. Addition of sand to clay soils can also be
helpful. Low organic matter can be a problem in any
type of soil. This is best corrected prior to planting.

Too much fertilizer will cause needle or
foliar burn and defoliation.

High salt levels in the soil can cause plant health problems. Typical symptoms include small,
stunted slow growing plants and leaf tip burn. The only way to determine a high salt problem is
to have a soil test done. Ideally this should be done before planting so corrections can be made.
Most plants have a preferred pH range, and will not do well if the soil is too acid or basic. For
example, blueberries prefer a slightly acidic soil (pH 4.5-5.2). If the pH is outside of this range,
this interferes with nutrient uptake causing nutrient imbalances and unthrifty plants. In soils with
high pH, it is common to see symptoms of iron deficiency chlorosis.
Refer to Chapter 7, “Soil Management and Composting” for more information on maintaining
healthy soils.

Salt Injury
Salt injury occurs near the ocean and in areas where salt is used frequently for de-icing roads.
Salt that blows onto the foliage or is absorbed through the roots will cause a browning of the tree
on the side facing the road or ocean. Symptoms may include marginal leaf scorch, early fall
coloration and defoliation, and dieback of twigs and branches.
Plant tree species which are tolerant to salt, such as black cherry, red oak, white oak, Juniperus
virginiana, black locust, largetooth aspen, paper birch, white ash, American linden, American
hornbeam, Norway maple, red maple, shagbark hickory and tamarack. Avoid planting saltsensitive trees such as beech, birches (other than paper birch), hemlock, red pine, white pine and
sugar maple near the ocean or near roadways where salt is applied.
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Road salt or deicing salt injury.
Photo courtesy of Joseph Laforest, University of
Georgia, bugwood.org

Grass burned by dog urine. Many diseases can
show similar symptoms.

Chimeras and Reversions
Chimeras are noticeably different plant parts caused by spontaneous genetic change (or mutation)
in meristematic tissue. This can result in more than one genotype (genetic makeup) within the
same plant. Variegated plants are a common type of chimera, some of which are propagated for
their beautiful foliage. Fasciation, or flattening of stems is another type of chimera that occurs
occasionally in many species of plants.
Reversion is a condition where the plant cells revert back to the form of the parent plant. For
example, a plant that is variegated may grow an all green branch. Hosta, variegated maples and
variegated dogwood are plants where this is commonly observed. If this occurs, just prune the
green branch off at the point of occurrence. Often the green form is more vigorous and will
overtake the plant if this isn’t pruned out, spoiling the looks of the plant.

Reversion in Euonymous

Fasciation (flattening) of a blueberry
stem caused by genetic mutation
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Chapter 10

Nematodes in the Home Garden

Nematodes in the Home Garden
What are nematodes?
Nematodes are worm-like animals that are usually microscopic in size. Not all nematodes are
bad. Free-living nematodes feed on bacteria, fungi, and other nematodes. They are important in
the breakdown of organic matter and their presence can be an indicator of a healthy soil.
Entomopathic nematodes feed on insects and are used in biocontrol. Plant parasitic nematodes are
microscopic worms that inhabit soil, water, plant roots, stems, foliage and seeds. Most plant
parasitic nematodes affect roots and are detrimental to plant health. Nematodes start out as eggs,
go through 4 juvenile stages and become adults.
Plant parasitic nematodes can be accurately identified only by a laboratory diagnosis (See
Chapter 2, Identification of Plant Problems).

Factors affecting plant damage
It is rare for nematodes to kill plants. General symptoms of plant damage by nematodes are those
expected with poor root health. These include patchy poor growth, stunting, yellowing, and
nutritional deficiency symptoms. The plants fail to thrive and often fail faster than expected when
other stresses affect the crop. Plant parasitic nematodes feeding on roots create wounds and entry
sites for other pathogens. Some plant parasitic nematodes can transmit viruses.
Many factors influence the amount of damage to a crop:
1. Type of nematodes present and how many - Some types of plant parasitic nematodes
need to be present in high numbers to be problematic, yet others are damaging at lower
numbers. If more than one type of nematode is present, they may all be influencing the
level of damage.
2. Susceptibility of the crop being grown - Different varieties of a crop can show different
levels of tolerance or resistance to plant parasitic nematodes.
3. Age of crop - Seedlings and first year plantings usually have a limited root system. If
there is a large population of plant parasitic nematodes in the soil, the plants may not be
able to establish a good root system and fail to thrive. Established plants with a larger root
system may be able to tolerate a larger population of plant parasitic nematodes when other
stress factors are not present.
4. Biotic stresses - Insect, disease, and weed management is crucial to prevent additional
stresses to the plants.
5. Nutrient availability - A well fertilized and watered crop has a greater capacity to
tolerate plant parasitic nematodes.
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6. Environmental conditions:
a. Soil moisture - Drought symptoms are often enhanced when plant parasitic nematodes
are present.
b. Soil type - Typically sandier soils show more damage than soils with higher organic
matter content. This could be in part due to moisture retention capacity being greater
in soils with organic matter and the diverse microbial community that is present.
c. Temperature - Plant parasitic nematode life cycles are usually shorter at higher
temperatures.
d. Movement with soil and roots - Moving soil, tools, equipment, and infected transplants
can transfer plant parasitic nematodes up and down the rows and to other garden sites.

Root lesion nematode, Pratylenchus spp.
This is the most common plant parasitic nematode in agricultural crops. Root lesion nematodes
have a wide distribution in British Columbia. This nematode feeds by piercing cells with a
syringe-like stylet (mouth part) that sucks the cell contents. Once the eggs hatch, all life stages of
this nematode can move into the roots, soil, and back to the roots at will.

A lesion on raspberry roots caused by root
lesion nematodes.

Root lesion nematode female. The size of
these nematodes is about 0.3 – 0.8 mm. A
microscope is necessary to see them.

Root knot nematode, Meloidogyne spp.
Root knot nematodes are not as widely distributed in British Columbia as root lesion nematodes,
however they do attack many hosts. The males and early stage juveniles of this nematode have a
wormlike shape and can move into the roots, soil, and back to the roots at will. The female body
will swell with eggs and get stuck inside the roots. The eggs will eventually be deposited outside
of the roots in a gelatinous matrix and will hatch as favourable conditions occur. The plant
responds to this nematode by forming galls on the roots where the females are located.
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Typical symptoms of a root knot nematode
infestation. Symptoms on tomato roots.
Photo courtesy of Jeffrey W. Lotz, Florida
Department of Agriculture and Consumer Services,
Bugwood.org

Stem and bulb nematode, Ditylenchus dipsaci
This nematode affects the stem, bulb and foliage of a plant and can be problematic in bulb crops
such as Narcissus; and onion and garlic. This nematode can survive for long periods in crop
debris. Identification must be done through a laboratory as symptoms can mimic other pathogens.

Damage to garlic bulb by Ditylenchus
dipsaci. Laboratory identification is
necessary as other pathogens can produce
similar symptoms.

Other plant parasitic nematodes
Several other plant parasitic nematodes exist in British Columbia however they do not often
become a major problem until large numbers are present.

Management
A healthy crop that has adequate nutrition; no moisture stress; managed insects, disease, and
weeds; and a healthy soil with organic matter will tolerate nematodes better. Some cover crops
are nematode suppressive, however availability may be limited. Transplants brought to the
garden should be free of plant parasitic nematodes. Plant nematode resistant varieties, if
available. Keeping the soil fallow will reduce the population of nematodes, however weed control
is essential. Crop rotation to crops that are not hosts is useful. Soil solarization using plastic to
heat the soil to high temperatures (soil solarization, page 5-7) may be an option. Solarization is
most likely to be effective in areas with hot sunny weather, such as the Southern Interior of B.C.
There are no chemical controls available for the home gardener.
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Chapter 11

Pests of Berries

Pests of Berries
This chapter describes insect and disease problems of berries, and provides information on how
to manage them. The first section describes pests that affect many different berry crops, followed
by sections on pests of specific berry crops. Management information describes preventative and
cultural measures that may control the pest. Sometimes the management information also
mentions use of pesticides. When more than one pesticide is mentioned, the least toxic pesticide
is listed first. Before using a pesticide read and follow label directions, including the precautions,
application rates and days-to-harvest after a pesticide application. See the “Pesticide Table” in
Appendix I for information on available home garden pesticides. Also read Chapter 8 "Using
Pesticides to Manage Pests". It contains important safety information.
Proper identification of plant pests and diseases is an important step before attempting to control
the pest. Not all plant problems are caused by pests; some are caused by cultural, nutritional, soil
or environmental conditions. See Chapter 2, “Identification of Plant Problems”, for information
on how to get help identifying plant problems.

Pests Affecting Many Berry Crops
Insects
Aphids
Aphids feed on most berry crops and can be significant
pests. There are many species of aphids, and many feed
specifically on a host crop (raspberry aphid, strawberry
aphid, blueberry aphid, currant/lettuce aphid), however,
some feed on a variety of crops (green peach aphid).
Aphids are small (1.5 - 3 mm), pear-shaped, insects that
vary in colour from pink to green and black. They
reproduce rapidly and are often found in clusters or
colonies on new growth and the undersides of leaves.
Green peach aphid
These sap-sucking insects can cause leaves to curl and
twist or cause stunted and deformed shoot growth. Some aphids transmit viruses that cause plant
diseases, such as blueberry aphids which transmit blueberry scorch virus.
Aphids produce a sticky, sugary secretion called honeydew that is attractive to some species of
ants. These ants protect aphids from attack by insect predators such as lacewings, ladybugs,
hover flies and pirate bugs. Fruit, leaves and shoots can often be coated in black sooty mold that
grows on the honeydew.
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Aphids overwinter as black, shiny eggs either on summer host plants or on nearby woody
ornamentals and trees. Eggs hatch in the spring giving rise to only female aphids that give birth to
live young that are also female. These in turn can give birth to live young within 7 to 14 days
depending on weather conditions. Winged male and female aphids are produced when colonies
outgrow their food source or as day length shortens in the late summer. These mate and the
females lay overwintering eggs on summer or winter hosts.
Management:
Aphids are best controlled when colonies are small and before leaves start to curl. Aphids can
often be removed by hosing plants with water. Do not use an insecticide if large numbers of
predators such as ladybugs and lacewings are present as these will help to control the aphids.
Purchasing ladybugs for outdoor use has minimal effectiveness as they usually fly away. Over the
growing season, aphids will usually be managed by naturally occurring biological control agents.
Regular use of broad spectrum insecticides may limit the effectiveness of these agents. Note that
some aphids may still be present even if biological control agents are abundant and effective. If
an insecticide is necessary, use an insecticidal soap or pyrethrins, and use it earlier in the season
rather than later.

Climbing Cutworms

Including Variegated Cutworm (Peridroma saucia), Bertha Armyworm (Mamestra configurata),
Xestia c-nigrum, and others.

Cutworm larvae

Spotted cutworm Xestia cnigrum on raspberry

Cutworm pupae in
soil

Cutworm larvae (caterpillars) can feed on several different types of plants. Cutworms are fleshy,
striped and variably coloured caterpillars that climb up plants to feed at night, and rest in the soil
at the base of plants during the day. Some species will feed during the day as long as there is
adequate cover from foliage. Caterpillars may change from green to dark as they grow and age.
They measure up to 4 cm long as full size larvae and curl up when handled or disturbed. Look for
stems that are cut off at the base, or chewing injury on stems, leaves and buds from early spring
through summer and fall.
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Management:
Remove cutworms from plants by hand after dark or destroy those found in the soil around the
base of the plant during the day. Pouring a pail of water containing a ¼ cup of dish washing
liquid on the soil around the plants may bring cutworms to the surface during the day.
Early spring feeding on new buds can be significant, particularly if there are no alternative
feeding sites, such as a cover crop or turf. If the population is high enough to warrant a pesticide
treatment, apply it to the plants after sunset when the most cutworms will be exposed. One well
timed application with an appropriate insecticide may be adequate for control of the population;
however, additional applications may be needed. Btk (Bacillus thuringiensis var. kurstaki) is not
effective as a spray on medium to large cutworms but can be effective on small ones. Always
check the pesticide label for application directions and appropriate use.

Leafhoppers

Including Bramble Leafhopper (Ribautiana tenerrima),
Rose Leafhopper (Edwardsiana rosae)

Rose leafhopper skins

Bramble leafhopper. Photo courtesy of
Kevin Hall, Bugguide.net

Leafhoppers are a common problem on grapes and blackberries. Leafhoppers are small (up to 5
mm long), slender, sap-sucking insects, usually pale green, white or yellow, and jump or fly when
disturbed. They feed on the undersides of leaves causing them to become stippled and pale. Some
species overwinter as adults in plant debris on the ground, and some overwinter as eggs on plant
surfaces. The first generation occurs in early summer (June, July). Some species have a second
generation about August or September. If the species overwinters as adults, there will be many
adults present through the fall. Species may be variously spotted or marked on their wings. These
markings are used in identification.
Management:
Watch for leafhopper nymphs on foliage starting in in mid-May, depending on location and
species. Leafhopper eggs are parasitized by a small parasitic wasp in some areas of B.C. Wait
until nymphs (wingless immature stage) appear on the undersides of the leaves before deciding
whether there are enough to warrant an insecticide treatment
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If necessary, spray with pyrethrins (these are very effective for leafhoppers) or insecticidal soap.
Follow directions and days to harvest on the label. Effective control of the first generation will
usually protect the plants for the rest of the growing season, however, continue to watch/scout the
plants over the season for a second generation of nymphs.

Leafrollers and Spanworms

Including Oblique Banded Leafroller (Choristoneura rosaceana),
European Leafroller (Archips spp.), Bruce Spanworm (Operophtera bruceata), and Winter moth
(O. brumata)

Bruce spanworm larva

Leafroller larva

Various species of small greenish caterpillars that feed on leaves and fruit can be present from
bud burst in early spring through summer and into harvest.
Leafroller caterpillars feed on fruit, flowers and leaves from April to August. In June and July,
chewed leaves will be found rolled up and tied together with silk. Leafrollers wriggle backwards
and drop from the plant on a silken thread when disturbed. One species present in the fall forms
leaf shelters that appear as red “flags” on blueberry bushes. Summer feeding does not generally
affect the plant significantly, but larvae can be fruit contaminants if the population is high. There
are one to two generations per year, depending on the species.
Spanworms and winter moth larvae feed on buds in early spring, and have one generation per
year. These caterpillars feed on new growth, flower clusters and fruit, and damage swelling buds.
Check plants in late March and early April for damage, as well as silk and frass in and around the
buds. Look for the small green caterpillars. It is important to control the larvae in early April
before they bore into buds. Spanworms grow to 1.5 cm and pupate by late May, and moths fly in
November and December, and lay eggs on plants in the winter.
Management:
Watch for and treat when damage first appears. Suggested action thresholds for berries are as
follows: If more than 5% of flower buds have spanworms or leafrollers present, fruit production
may be decreased due to bud feeding. During the summer, tolerance of leafrollers is higher. If
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more than 20% of plants have leafrollers, there may be some fruit damage. Hand-pick and
destroy larvae if practical. Insecticides are available for caterpillar management, including the
microbial product Btk (Bacillus thuringiensis var. kurstaki). Btk will not harm beneficial insects.
Check product labels for your crop and the pest.
There are native biological control agents of leafroller caterpillars, which will help manage the
insects. Pheromone traps are available for monitoring leafroller moths, which can be used to
determine the species present and timing of life stages. This information is useful for timing of
control measures such as sprays, or releases of biocontrol agents. Trichogramma minutum, an egg
parasite, can be purchased and will parasitize and kill a significant number of leafroller eggs if
applied weekly when leafroller moths are flying (as determined by pheromone traps).

Spanworm (winter moth larvae) severe feeding damage to buds of blueberry, April.

Pests of Berries - Home and Garden Pest Management Guide

11-5

Root and Vine Weevils

Including Black Vine Weevil (Otiorhynchus sulcatus), Obscure Weevil (Sciopithes obscurus),
Clay Coloured Weevil (Otiorhynchus singularis), Rough Strawberry Root Weevil, (O.
rugosostriatus), Strawberry Root Weevil (O. ovatus), and Green Immigrant Leaf Weevil
(Polydrusus formosus)

Black vine weevil larva
and damage

Weevil larvae

Rough strawberry
root weevil

Black vine weevil

Clay coloured weevil
Photo courtesy of
AAFC, Fitzpatrick

Root girdling on
blueberry by weevil
larvae

Stem girdling by
adult weevil

Leaf ‘notching’ by adult weevils
on blueberry leaves

Weevil adults are primarily active at night, and attack many types of woody plants, including
berry and ornamental plants.
The snout-nosed adult beetles feed mostly at night on the edges of leaves giving them a notched
appearance. There are five or six species ranging in size from 3 to 10 mm, and in colour from tan
to black. Adults can be found all year-round, but each species has a specific peak adult and larvae
activity period. Some species feed on new growth in April, and some emerge and feed from late
June onwards. Weevil adults may feed on grape bunches causing grapes to drop off, and clip
petioles of raspberry laterals in spring causing the new growth to die.
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Weevil larvae or grubs feed on roots, crowns, and underground stems, seriously weakening or
killing roots and causing gradual decline and sometimes death of plants. Larvae can be found
year-round in the soil or plant crowns, but are easier to see in some crops at certain times of the
year. Feeding can look like girdling or ‘tracking’ on woody roots like blueberries, or larvae can
bore into fleshy roots such as into strawberry crowns.
Management:
Some limited management of adult weevils is possible by placing short pieces of board or
corrugated cardboard among plants. Weevils hide under these and can be collected and destroyed
every few days. Beneficial nematodes can be purchased and applied to soil to suppress weevil
larvae in late summer and fall. Check with your garden center for product availability. The
nematodes attack the weevil larvae in the soil, so should be applied when larvae are small for
best results. Nematodes need to be applied in water, as they require water for movement and
survival. Adult weevils can be collected and destroyed, either by hand-picking or shaking plants
over a ground sheet. Adult weevils can be more easily found at night, feeding on the leaf edges.
Spraying with pyrethrins will also help to control adult weevils.

Mites
Spider Mites, Including Two Spotted Spider Mite
(Tetranychus urticae)

Mites and eggs on underside of a raspberry
leaf

Mite damage to raspberry leaves

Mite damage occurs most often during hot, dry weather in July and August. When monitoring for
mites, look for pale speckling or browning of foliage, sometimes accompanied by extensive
webbing. Use a hand lens of at least 10X magnification to examine undersides of leaves for the
presence of mites. Look for very small, spider-like creatures that are almost invisible without
magnification. Spider mites have a wide host range, and are common on many berry, fruit,
vegetables, and ornamental plants.
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Management:
Spraying plants with water disrupts colonies and slows down population development of spider
mites. Pesticides for mite management are available, including insecticidal soap and dormant or
summer oils. Check pesticide labels for use instructions and to ensure the crop and pest are
listed, and observe the pre harvest interval. Predator mites naturally occur, and can also be
purchased and released onto infested plants. After release, do not apply insecticides that may
harm the predators.

Other Mites: Additional species of mites may be found in berry crops, including big bud
mites (Cecidophyopsis ribis) in currants.

Brown Marmorated Stink Bug

Adult brown marmorated stink bug

Brown marmorated stink bug nymphs

Brown marmorated stink bug was first detected in British Columbia in 2015. It is a serious pest
and feeds on more than 100 different plant species including tree fruits, berries, grapes,
vegetables, and ornamental plants. Both adults and nymphs feed by inserting their needle-like
mouthparts into the flesh of fruit or vegetables, resulting in dead areas and distortions. They can
be a nuisance to homeowners when the adults aggregate on and in buildings in the fall to seek
warm overwintering sites.
The adult is shield-shaped, about the size of a dime, has a brown marbled back with alternating
brown and white markings on the outer edge of the abdomen. It can be distinguished from other
stink bugs by the presence of distinctive white bands on the antennae and legs. Immature stages
(nymphs) range in colour from bright orange and black, black and white, to mottled brown in
later stages. They are pear-shaped with white markings on legs and antennae.
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Management:
Low numbers of brown marmorated stink bugs can be
removed by hand, sweeping or a shop vacuum. Prevent
entry into the home by sealing off any access points. The
use of insecticides for controlling brown marmorated stink
bugs in the home is not recommended. Traps to catch the
adults and nymphs are available for purchase, or can be
constructed at home. Traps will not eradicate the bugs
from your area, but can be useful to remove some of them
from your home and surrounding area.
Brown marmorated stink bug sticky
In spring and summer brown marmorated stink bugs are
trap and lure system
outside feeding on plants. Plants can be protected from
bug feeding by using floating row covers, netting or mesh
covers, put on before bugs become active, or when new plants are planted. Trap and lure systems
continue to improve for brown marmorated stink bugs, and use can help with collecting and
removing bugs from gardens. Be sure to remove any stink bugs from harvested fruit containers,
to prevent any flavor impacts. Beneficial insects and mites prey upon and parasitize stink bug
eggs and nymphs, and can help keep bug numbers in check.

Spotted Wing Drosophila

Spotted wing drosophila adult
male with wing spots.

Spotted wing drosophila adult
female.

Spotted wing drosophila female
ovipositor

Photo Credits: Sheila Fitzpatrick, Agriculture & Agri-Food Canada.

Spotted wing drosophila is a serious fruit fly pest of soft fruit and berries. It is now widespread in
Coastal and Interior fruit growing areas of B.C., since its introduction in 2009.
Adults are light yellow or brown flies with red eyes, about 2 - 3 mm long. They look like regular
vinegar flies but male flies have a single black spot on the end of each wing. Females have no
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spots, and have a distinctive saw-like ovipositor (egg laying organ) which enables them to cut
into thin-skinned fruit and deposit eggs inside. Adult flies overwinter in B.C. They begin laying
eggs in ripe fruit in late May, and there are at least 3 generations. Populations increase over the
season and mid season (late July-August) fruit is at highest risk of infestation.
Unlike most vinegar flies which normally infest overripe, fallen, decaying fruit, spotted wing
drosophila females lay their eggs inside intact ripening fruit. Larvae hatch and begin to feed
within the fruit, causing softening in the area of feeding. Known hosts in B.C. are both wild and
cultivated fruit, including cherry, peach, plum, nectarine, apricot, strawberry, blueberry,
blackberry, raspberry, mulberry, salmonberry, thimbleberry, fig, table grape, Oregon grape,
currant, elderberry, goji berry, and honeysuckle.
Management:
Good sanitation practices are critical to controlling spotted wing drosophila. Remove or crush
leftover and fallen fruit. Collected culls can be sealed in plastic bags or frozen for 2 days or more
before disposal. Backyard composting of infested fruit will not kill flies.
Harvest on time, pick clean and often, as overripe unharvested fruit serve as sources of
infestation. Pick every day if possible. Refrigerate fruit as soon as possible after picking.
Insecticides containing pyrethrins registered for control of fruit pests in the home garden will
provide control of spotted wing drosophila flies. No insecticides will kill larvae inside fruit or
pupae on the ground. Two sprays for adults flies will likely be needed over the fruit ripening
period (eg. A full canopy spray every 7-10 days) particularly in mid season varieties –those
harvested from mid July through August. Read and follow label directions and do not apply when
bees are present. Commercial pesticide applicators can be hired if desired.
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Pests of Specific Berry Crops

Blueberries
High Soil pH
Blueberries planted in high pH soil are typically stunted and fail to thrive. Yellowing of leaves
between the veins, especially in new growth, is common. This symptom is commonly mistaken
for a pest problem or a nutrition issue.
Management:
Test soil at least 6 months prior to planting to determine pH. A pH of 4.5 to 5.2 is optimum for
blueberries. Sulphur-containing products can be added to the soil to lower the pH. Do not lime
the soil around the plants unless the soil pH is confirmed to be too low for blueberries. Also see
“Lime and Soil pH, page 7-5.

Insects
Blueberry Aphids

(Ericaphis fimbriata and other species)
Aphids are carriers (vectors) of a plant-killing disease called blueberry scorch virus. If aphids are
abundant, there are no natural biological control agents present, and there are infected blueberry
plants nearby, consider spraying the aphids early in the season, before bloom. This is the most
critical time (before winged aphids disperse to new plants), but aphids can transmit the virus
throughout the growing season. See Aphids, under “Pests Affecting Many Berry Crops” for more
information on aphids and management on page 11-1.

Leafrollers and Spanworms
See Leafrollers and Spanworms, under “Pests Affecting Many Berry Crops” on page 11-4.

Weevils
Weeevil adults can damage foliage and larvae can damage roots, causing plant decline and death,
even in well-established plants. See page 11-6 for more information on weevils.
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Diseases of Blueberries
Bacterial Blight

(Pseudomonas syringae)
Bacterial blight is more severe in cool, wet springs or
after a late spring frost. The bacterium overwinters on
the plant and in dead twigs then spread by wind-blown
rain in the spring and fall. The bacterium enters the
plant through natural openings such as leaf scars and
through wounded tissue. Leaf and flower buds and
twig tips blacken and canes die back in early spring.
The presence of the bacterium also increases frost
damage. Canes with orange leaves may wilt and die.
Fruit production is reduced and young plants may be
killed by bacterial blight. Small lesions on young
canes are irregularly shaped and brownish-black from a few millimeters in length spreading
along the entire length of one-year old canes. Infection stops once the weather warms up.
Management:
The varieties ‘Elliot’, ‘June’, ‘Rancocas’ and ‘Weymouth’ appear more resistant while
‘Bluecrop’, ‘Bluetta’, ‘Brigitta’, ‘Jersey’ and ‘Patriot’ are susceptible. Prune out and destroy all
diseased wood as soon as possible before the fall rains. Do not over-fertilize with nitrogen as
overly vigorous growth is more susceptible to bacterial blight. Cover bushes with clear plastic
tents from late January until blossoms open in April to help reduce damage. The covers should be
staked down but left open at the bottom to allow air to circulate.
Copper can be applied before and at bud break in the spring and in the fall to reduce bacterial
blight. Follow mixing directions on the label carefully since copper can burn young shoots. Avoid
copper application in cool and cloudy or wet weather. Repeated copper applications can lead to
development of copper tolerant bacterial strains resulting in ineffective disease control.
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Godronia Canker

(Fusicoccum putrefaciens)
Godronia canker, one of the most serious fungal diseases
of blueberry in B.C., destroys branches and reduces fruit
production. This disease spreads from diseased to
healthy branches during wet weather in the spring and
fall. It infects through leaf scars and openings in the
bark. Small, oval, reddish-brown lesions form on oneyear-old branches. The centre of the lesion turns grey
with reddish to dark brown margin. Lesions turn into
larger cankers over several years and eventually girdle
and kill the branch. Dead branches look like “reddish
brown flags” above the cankers as leaves dry out.

Godronia canker of blueberry

Management:
‘Rancocas’ and ‘Rubel’ varieties are resistant to godronia canker while ‘Bluecrop’, ‘Earliblue’,
‘Jersey’, and ‘Pemberton’ are considered highly susceptible to the disease. Prune off all diseased
branches at the base and promptly dispose of the prunings to stop the fungus from spreading.
Ensure good air circulation in the garden by selective pruning. Water the plants at the base so
that plants dry off as quickly as possible.

Mummy Berry

(Monilinia vaccinii-corymbosi)

Mummy berry symptoms on fruit

Mummy berry symptoms on blueberry leaves

Fruit loss due to mummy berry can be severe in wet spring weather and all blueberry varieties are
susceptible to the disease. Soon after buds open in spring, the developing flowers, leaves and
shoots can become infected by the mummy berry fungus. Damaged new plant growth looks
blackened as if damaged by frost. Symptoms of mummy berry show up on new leaves and shoots
that suddenly wilt and become covered in a distinct tan to grey fungal growth. At this stage, the
fungus produces spores that spread by air and infect the flowers. No further symptoms are
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noticed until infected berries start to mature and turn a tan to salmon colour instead of the waxy
green colour of healthy fruit. Infected berries drop off before healthy fruit is harvested. When
infected berries are cut open, a spongy white fungal growth can be seen inside. Fallen infected
berries underneath the blueberry bushes overwinter as tiny, grey to black, shriveled, hard
mummies that are pumpkin-shaped. These mummified berries germinate the following spring, in
late February to March, forming tiny mushroom-like cups that release spores into the air and
infect opening blueberry buds.
Management:
Gather and destroy infected, off-coloured berries during harvest. Keep the ground under bushes
clean and rake up and destroy any fallen berries prior to bud-break the next spring to prevent new
infections. Ensure good air circulation around bushes by keeping proper plant spacing, weeding
and selective pruning. Application of Regalia Liquid Fungicide (a biofungicide containing
Reynoutria sachalinensis) will provide some suppression of mummy berry.

Fruit Rot

Anthracnose fruit rot of blueberry

Botrytis blight of blueberry

Several fungi cause fruit to rot. Rot may be seen while berries are still on the bushes or after
harvest. Many fruit rot infections occur during flowering in the spring but no symptoms can be
seen until the fruit starts to ripen. Grey mold caused by the fungus Botrytis and anthracnose
caused by Colletotrichum are the most common fruit rot. Rainfall, presence of moisture, high
humidity or cool temperatures (15 - 20 °C) favour botrytis fruit rot, and the infected fruit have a
distinctive grey, fuzzy fungal growth. Anthracnose forms salmon to orange coloured masses of
spores on the berry surface. Temperatures between 12 - 27 °C are required for anthracnose
infection.
Management:
Prune out dead twigs that appear grey and dried up during winter or early spring to remove
overwintering sites of the fungi. Improve air circulation by adequately spacing and pruning
plants. Remove and dispose of infected fruit to reduce disease spread. Avoid high amounts of
nitrogen fertilizer which encourages excessive plant growth and disease. Water in the morning
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from the base of the plant and avoid overhead watering. In a wet summer when fruit rot is
prevalent, quickly refrigerate fruit and process your berries promptly after harvest as they may
not store well. Application of Regalia Liquid Fungicide (a biofungicide containing Reynoutria
sachalinensis) will provide some suppression of fruit rots.

Blueberry Viruses
Blueberries in B.C. are commonly affected by two virus diseases,
Blueberry scorch, caused by Blueberry scorch virus (BlScV), and
Blueberry shock, caused by Blueberry shock virus (BlShV).
Amongst the two, BlScV is a serious concern because infected
bushes do not recover, fail to produce fruit, slowly decline and die
after several years. BlScV is spread by aphids (the common
blueberry aphid and other aphid species) from infected bushes to
healthy ones. Symptoms appear 1 to 2 years after a bush is infected.
Blossoms become blighted, turn brown and cling to the plant.
Young shoots and twigs become blighted and die back. A common
symptom is leaves with yellow edges. Other symptoms include red
line patterns (oak leaf patterns) on leaves in the fall, leaf mottling,
Blossom blight caused by
overall pale foliage, blighting of and fewer blossoms and a ‘twiggy’
Blueberry scorch virus
appearance to bushes. All parts of the plant become infected, even
the roots. BlShV causes blossoms and new shoots to blight at early bloom. At this stage, scorch
virus and shock virus symptoms may look the same although shock symptoms usually appear
earlier in the season. Although there will be less fruit produced, infected plants recover from the
symptoms in 2 to 4 years, but remain infected with the virus. Pollen produced from the infected
plants can spread the virus to nearby healthy bushes during pollination.
BlScV and BlShV symptoms are easily mistaken for other diseases, such as spanworm damage,
bacterial blight, phomopsis blight or frost. Laboratory testing is necessary for correct
identification of virus diseases.
Management:
Most commonly grown blueberry varieties are susceptible to blueberry scorch. ‘Jersey’ has some
virus tolerance but can carry the virus and is still a source of infection. All varieties appear to be
susceptible to BlShV.
Prevent disease spread by:
 entirely removing infected plants including all the roots as soon as possible;
 controlling aphids starting early in the year (before bloom) and again after bloom if aphid
numbers increase; and
 using certified, virus-free plants. Do not take or use cuttings from infected plants as these
will also be infected with the virus.
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Currants and Gooseberries
Insects
Currant Aphid
(Cryptomyzus ribis)

Currant aphids feed on the undersides of leaves and young shoots by sucking juices from the
plant tissues. Feeding causes leaves to become curled, crinkled, distorted and often yellow or
brown coloured. Many generations occur during the growing season. Later in the season, winged
females will be produced to migrate to other currant plants. At the end of the season, both
females and males are produced and mating and egg laying occur. Aphids overwinter as shinyblack eggs in protected areas on buds and stems.
Management:
There are many natural predators and parasitoids of currant aphids, including ladybugs, green and
brown lacewings, hover flies and wasps. These natural enemies generally control the aphids in
mid to late summer, and leaf curling soon stops. There is usually no need to apply a pesticide, but
it can take a while for the natural enemies to manage the aphids. A strong water spray, or
insecticidal soap can help to control aphids; applications need to reach the underside of leaves to
be effective, which can be difficult in curled leaves.

Currant Clearwing Borer
(Synanthedon tipuliformis)

Larvae feed within canes from summer until the next spring, causing weak canes with yellowish
foliage which die during fruit development. Larvae are white with a brown head. They pupate
within the cane, and new adults emerge and fly in early summer (May-June). Exit holes and
pupal cases can be found on dead canes after emergence. Moths have clear wings, and look like
slim wasps. They can be seen resting on leaves and flying above the canopy for the
approximately 4 week long flight period. They mate and lay eggs on the currant canes in summer.
There is one generation per year.
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Currant clearwing borer adult resting on
currant leaf

Dying canes caused by currant clearwing larval feeding
within

Management:
Cut out dead canes, ideally as soon as they start to die in the early summer. Burn infested canes
(where permitted) to kill the larvae within. It is important to cut the canes as low as possible, as
the larvae could be down very low in the cane. Completely mowing down currant/gooseberry
plantings can be done once every few years to decrease the borer population. New canes will
grow in the following year. Note that there will be no fruit in the first year after mowing.
There is no effective chemical control for larvae due to the fact that the larvae are concealed
inside the canes. Spraying for moths in home gardens may have limited results and is not
recommended. There are pheromones available for this insect that can be used to determine
when moth flight begins and ends. Pheromone-baited traps catch males only.

Currant Fruit Fly

(Euphranta canadensis, and Rhagoletis ribicola)
Small yellow and black flies with dark bands across their wings,
half as large as house flies, are present at and just after bloom
(April-May). The flies lay eggs under the skin of green fruit,
which hatch into white, legless larvae which feed within the
berries. Some infested berries will drop prematurely; others will
remain until harvest, contaminating the crop. These pests may
also be found in gooseberries. Rhagoletis ribicola also infests
Oregon Grape (Mahonia aquafolium), a common wild host.
There is one generation per year.

Euphranta canadensis, Currant
fruit fly, caught on sticky trap
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Management:
Bushes can be covered with mesh or netting after blossom
is completed to prevent flies from accessing the fruit. Be
sure to secure the bottom of the mesh around the stem, as
the flies emerge from the ground. “Tree bags” can be made
or purchased, and reused year after year. Tarps or weed
mats placed under the bushes prior to any fruit dropping off
will prevent larvae from getting into the soil to overwinter.
Collect and dispose of dropped fruit, larvae, and pupae
found on the mats under the plants. Do not compost, as
larvae will complete development if not adequately heated.
Yellow sticky trap for catching
Sticky yellow traps baited with ammonium carbonate can
emerging currant fruit flies in spring
be used to detect the first fly activity which is expected
(April, May)
from late April through May. If fruit was infested the
previous year, a foliar spray directed at adult flies when
they are present can be very effective. Choose an insecticide registered for use on currants for
fruit flies and available for home garden use, such as a pyrethrins-based product. One well timed
spray for adult flies can significantly decrease pest pressure and improve fruit quality.
Insecticides will not affect the larvae as they are inside the fruit. The first spray should be applied
within 7 days of the first fly catch, or just after blossom is complete and flowers have dropped.. A
second spray can be applied if desired in 7-10 days. Spray in late evening to avoid killing bees
that may be active in the area.

Currant and Gooseberry Sawfly
(Nematus ribesii)

Sawfly larvae - Photo courtesy of Whitney Cranshaw,
Colorado State University, Bugwood.org

Entire leaves eaten by sawfly larvae
on gooseberry plants

Foliage is eaten by green larvae, up to 12 mm long, with small black spots along their backs and
black heads. Larvae feed in groups and entire bushes may be defoliated. Sawfly larvae usually
appear during the last half of April on the inner parts of the bush, and gradually feed from inside
the canopy and outwards as foliage is depleted. A second generation occurs in mid-summer and
can also be damaging.
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Management:
Remove larvae by hand-picking or with a water spray. If defoliation is a concern, spray bushes
with an insecticide registered for insect control on currants and gooseberries. Repeat later in the
season if more larvae appear. Observe pre-harvest intervals on the label. Bacillus thuringiensis
kurstaki (Btk) is NOT effective against sawfly larvae.

Diseases of Currants and Gooseberries
Powdery Mildew

(Podosphaera mors-uvae)
A white, talc-like fungal growth with spores covers the leaf surface, green shoots and particularly
the fruit. Later the mildew becomes a dark brown coating with tiny small black specks, intended
for overwintering and producing spores. Mature berries also develop a dark brown coating and
may crack open and rot. Berries become unmarketable and plants become stunted. The black
fruiting bodies of the fungus overwinter on canes and twigs or in fallen leaves and fruit. Spores
are released and infect plants the following spring around bloom time. Currants, gooseberries and
ornamental Heuchera are infected by the common powdery mildew pathogen that occurs in the
Pacific Northwest.
Management:
Plant resistant varieties such as the red currant variety ‘Rovada’, the white currant varieties
‘Blanka’, ‘Mason’s’ and ‘Primus’, the black currant varieties ‘Titania’, ‘Tisel’ and ‘Ben Alder’
and the gooseberry varieties ‘Hinnomaki Red’ and ‘Invicta’.
Prune bushes to remove dead and diseased canes and twigs and improve air circulation and light
penetration. Rake up and remove infected leaves in the fall or cultivate under the plants in the
fall to bury leaves.
Apply lime sulphur at label rates as a delayed dormant spray (just before blossoms are ready to
open). Repeat at reduced rates at full bloom and two weeks later. Do not use on sulphur-sensitive
varieties. Lime sulphur may cause yellowing and defoliation on some varieties. Do not apply
when foliage is wet or when the temperature is above 27 °C.
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White Pine Blister Rust
(Cronartium ribicola)

The rust fungus Cronartium ribicola forms yellow/orange
pustules with masses of orange spores on the underside of
leaves of currants and gooseberries. Distinct large yellow leaf
spots are visible on both the top and bottom of the leaf.
Brown hair-like growths develop on the leaf spots on the
bottom of the leaf from early spring to late fall. On very
susceptible varieties, heavily infected leaves turn yellow and
drop off, but the effect on currants is usually minor. However,
the alternate host plant, white (5-needled) pine, can be killed
by this fungus. (See “Pine”, page 16-60).

White pine blister rust. Photo

courtesy of Petr Kapitola, Central
Institute for Supervising and Testing
in Agriculture, Bugwood.org

Management:
Grow ‘Titania’ black currant which is resistant to rust. Do not plant any currants within 300
meters (1000 feet) and preferably not within 1 km of white pines in landscapes or forests of
Eastern Vancouver Island or the Southern Interior valleys. Fungicides are not usually needed or
recommended for rust control on currants and gooseberries.

Viruses
Two viruses are known to cause yellow leaf mottling to overall yellowing of currants and
gooseberries in British Columbia. They are of minor importance.
Currant big bud mite (Cecidophyopsis ribis) and the “reversion” virus it transmits is a very
serious problem in Europe. While the mite is sometimes detected in North America, the virus
disease is not known to be present here. Do not obtain Ribes (currant or gooseberry) plants
from sources outside North America. Importation of all plants, cuttings and tissue-cultured
material is against the law.
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Raspberries, Loganberries and Blackberries
Insects
Raspberry Crown Borer
(Pennisetia marginata)

Raspberry crown borer larva

New canes wilt, become spindly and can develop swellings or galls at the base or upper root.
Canes may break off when tied up in the spring. Plant damage is caused by a 2.5 cm long, white
caterpillar with a brown head. This insect spends two years in the larval stage, feeding on the
central pith of raspberry canes and in the plant crowns. Pupation occurs in summer within the
cane about 2 cm above the soil line, and adult emergence holes can be seen. Adults look similar
to yellowjacket wasps, and can be seen resting on raspberry leaves in late summer. Eggs are laid
on leaves and the new larvae crawl down to the soil line, where they spend the winter under a
small blister-like covering. In the spring larvae tunnel into the cane, and move down into the
plant crown to spend their second winter.
Management:
Remove wild Rubus species, particularly blackberries, near cultivated plants, as these harbour
crown borers. Reduce borer numbers by pruning out weak canes or those with galls at the base;
prune as close to the crown as possible without leaving stubs. Look for tunnels in the pruning
stubs and canes and kill any exposed larvae. There are no effective insecticides for this pest.
Commercial attractant lures are available for purchase to use for monitoring moth flight, but they
are not useful for decreasing the pest population.

Raspberry Sawfly

(Monophadnoides geniculatus)
Adult sawflies are small thick-waisted black wasps with four clear wings, and yellow legs. They
are about 6 mm long, black with yellowish and reddish markings. Adults lay eggs on raspberry
plants during flowering. Larvae hatch and feed on the undersides and margins of the leaves
during early summer. The larvae grow 13-18 mm in length and are pale green with short, white
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spines (tubercles) along their body. Sawfly larvae have many legs (prolegs), which distinguishes
them from caterpillars. They may feed in groups if numbers are high enough. After feeding for a
few weeks, they drop to the ground, pupate, and spend the winter. There is one generation per
year.
Management:
Healthy, vigorous raspberry plants are not seriously damaged by sawfly larvae unless they are
present in very large numbers. If larvae are abundant, spray with a strong water stream,
insecticidal soap, or other insecticide labeled for use on raspberries. Bacillus thuringiensis
kurstaki (Btk) is NOT effective on sawfly larvae.

Western Raspberry Fruitworm, or Raspberry Beetle
(Byturus unicolor)

Fruitworm beetles and larvae

Early season feeding damage
to raspberry leaves

Adults are 3 mm long, yellowish-brown beetles that feed on new leaves and flower buds and lay
eggs at the base of the fruit receptacle. Larvae are pale to tan, slim, up to 5 mm long, and feed
inside the berry on the fruit receptacle. There isn’t likely to be much direct damage from this
insect, but the larvae can become fruit contaminants as they can remain inside the berry at
harvest.
Management:
If this pest was present the previous year, and beetles are present or feeding damage on the new
growth can be seen, spray plants when blossom clusters separate (late April, early May) to kill
the adult beetles. Do not spray after blossoms start to open. Once the larvae are in the berries,
there is no way to control them as they are protected inside the fruit. Raspberry fruitworms also
inhabit wild Rubus such as thimbleberry and blackberry. If possible, locate your raspberry plants
away from these wild hosts.
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Leafhoppers

Including Bramble Leafhopper (Ribautiana tenerrima),
Rose Leafhopper (Edwardsiana rosae)
Blackberries are the only caneberries that can be significantly affected by leafhoppers. Both
nymphs and adults feed on blackberry leaves, resulting in white stippling, which can become
extensive. There are two generations per year.
Management:
If leafhopper numbers are high enough to cause significant stippling, consider applying a spray to
manage them. Spray when leafhoppers are still nymphs (not winged) for best results. Adults fly
and are easily disturbed; therefore attempting to spray adults is less effective. See page 11-3 for
more information on leafhoppers.

Eriophyid Mites

Dry Berry Mites (Phyllocoptes gracilis)
Red Berry Mites (Acalitus essigi)
These tiny eriophyid mites are best seen with a
microscope as they are nearly invisible to the un-aided
eye. If populations are high, it is possible to see them
on the surface of fruit or at the base of fruit - they look
like tiny grains of salt. Red berry mites live and feed on
the surface of developing fruit of blackberries. Their
feeding prevents full ripening of the berries. Fruit
remains red and firm, and doesn’t fully mature.
Sometimes fruit can become partially but not fully ripe.
Dry berry mites also prevent normal fruit ripening, but
fruit turns brown and dry rather than remaining red.
Late maturing varieties are most susceptible to both
these mites.

Fruit damaged by Red Berry Mite feeding

Management:
For both mites, start with an application of sprayable lime sulphur or sulphur alone in early
spring before bud break. A second application of sulphur can be made after about 3 weeks,
depending on the cultivar. Additionally, at least one application of horticultural (summer) oil that
is safe to apply on foliage can be applied during fruit ripening. Ensure oil application does not
follow closer than 3 weeks after a Sulphur application.
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Diseases of Raspberries and Blackberries
Cane Diseases

(Botrytis cinerea, Elsinoe veneta, Leptosphaeria coniothyrium, Didymella applanata)
Botrytis cane wilt, cane anthracnose, cane blight and spur blight
are caused by different fungi that infect canes during wet
weather. Grey, purple, or brown spots or small cankers appear
on canes causing young shoots to wilt and die in spring. Canes
turn brown to grey coloured over the winter with sunken,
flattened or cracked areas. Check for the presence of fruiting
bodies of the fungi that appear like tiny blisters or pimples on
cankered canes. Eventually canes become girdled and killed.
Bacterial blight (Pseudomonas) will also cause shoot dieback in
spring.
Management:

Botrytis cane wilt of raspberry

Anthracnose resistant red raspberry varieties include ‘Heritage’, ‘Meeker’, ‘Nootka’ and
‘Willamette’. Botrytis cane wilt resistant varieties include ‘Chilcotin’, ‘Meeker’, ‘Nootka’ and
‘Willamette’.
Avoid wounding canes. Improve air circulation by pruning and controlling weeds. Prune out and
destroy severely infected canes as soon as possible and remove old fruiting canes promptly after
harvest. Avoid using excessive nitrogen. Lime sulphur applied at the delayed dormant stage for
rust will also help to control cane diseases (see “Yellow Rust”, below).

Fruit Rot

(Botrytis cinerea)
Fruit rot is severe during rainy weather or under sprinkler irrigation when flowers, green fruit and
ripening fruit become infected with fungi, especially Botrytis. Botrytis survives the winter on old,
dead leaves, petioles and mummified fruit. In spring, Botrytis spores infect young blossoms
causing them to turn brown and shrivel up. Often there are no symptoms of fruit rot until berries
start to ripen. Fruit become soft, rotted, and may have tufts of fuzzy, grey mold causing them to
rapidly rot before or just after harvest. Sometimes other fungi are involved and the mold may be
white or green.
Management:
‘Chilcotin’, ‘Meeker’ and ‘Willamette’ have some resistance to Botrytis which may help reduce
the degree of fruit rot.
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Space plants adequately to allow for good air circulation and rapid drying of fruit and foliage
after rain. Practice good sanitation by controlling weeds, removing fallen leaves and pruning out
diseased canes. Avoid excessive leaf growth by limiting the application of nitrogen fertilizer.
Water in the morning from the base of the plants and avoid wetting blossoms and fruit, or use
trickle irrigation. Avoid watering close to or during harvest. Pick fruit as soon as it ripens and
cover rotten berries in the compost to prevent spreading diseases. Pick and refrigerate fruit as
soon as they ripen. Process your harvested berries promptly.
There are no effective fungicides available for use in home gardens. Application of Regalia
Liquid Fungicide (a biofungicide containing Reynoutria sachalinensis) may provide some
suppression of botrytis.

Root Rot and Wilt
Root rot is a major disease complex caused by fungi and/or fungus-like microorganisms such as
Phytophthora that occurs in heavy, wet soil. Phytophthora root rot occurs when soil is cold and
wet for a long time in spring and fall. Roots become blackened, rotted and lack fine, fibrous
roots. Leaves are small and yellow, becoming bronzed or scorched ‘flags’ that wither during hot
weather and stand out distinctly in the summer. Berries often shrivel before ripening. Plants may
appear to recover with the production of new roots above the rotted ones. The following autumn,
these roots also will become infected and plants become stunted and may die. Pathogenic
nematodes and Verticillium, a soil-inhabiting fungus, may also attack plants even in well-drained
soil, causing a progressive dying of the plants.
Management:
There is no red raspberry variety that is entirely resistance to root rot although ‘Meeker’ and
‘Nootka’ have some tolerance to root rot. ‘Malahat’ and ‘Tulameen’ are especially susceptible to
root rot. Use healthy, disease-free plants grown in fertile, well-drained soil to avoid root rot.
Avoid pathogenic nematodes by establishing plants in a fertile, well-drained site that has not
been planted with berries or where sod has not been grown. Reduce the risk of verticillium wilt,
especially in the Interior, by avoiding areas where alfalfa, eggplant, peppers, potatoes or tomatoes
have been grown.
Raspberries will not tolerate waterlogged heavy soils (“wet feet”). In heavy soils, install deep
plastic tile drains or build raised beds prior to planting. Do not replant in areas where raspberries
have died out unless the soil and drainage are improved. Setting plants in raised beds may be of
some benefit, but will require more watering in summer. Do not apply high nitrogen levels to
plants infected with root rot. Improving calcium levels in the soil by adding gypsum may have
some benefit.
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Yellow Rust

(Phragmidium rubi-idaei)
Yellow rust is a problem when wet weather
continues late in the spring. The rust fungus
overwinters in leaf debris and old cane stubs and can
infect all succulent parts of the plant. Yellow
pustules appear on the upper and lower surface of
the leaves throughout the spring and summer during
wet conditions. The rust fungus rapidly builds up
causing distinct yellow spots and lower leaves turn
yellow and drop off prematurely. By autumn, rust
pustules on the lower surface of infected leaves turn
black with overwintering spores. Cankers
Yellow rust of raspberry
occasionally form on canes making them brittle so
that they break off easily when old fruiting canes are being removed. Plants lose vigour and
become unproductive, and fruit die on the canes before ripening.
Management:
Rust has not been a problem on ‘Willamette’ or ‘Meeker’ but new races of the rust fungus are
being reported in the Pacific Northwest.
Good sanitation is critical in reducing yellow rust. Rake up and burn fallen leaves and remove
cane stubs as this is where the fungus overwinters. Be sure to prune out old canes flush with the
ground level. Remove and dispose of old fruiting canes and any infected canes soon after harvest.
Cultivate under the plants in late fall or early spring to cover any plant debris which could be a
source of rust infection. If further control is necessary, spray at the green tip (delayed dormant)
stage with lime sulphur. Spraying should be done when conditions are dry to avoid plant injury.

Raspberry Bushy Dwarf Virus (RBDV)
Raspberry bushy dwarf virus infects ‘Meeker” and many other red raspberry varieties where it
causes crumbly fruit and reduced growth. The virus is spread by pollen which is carried by bees
to healthy plants. Once a plant is infected it cannot be cured. Plants infected with RBDV have no
leaf symptoms; however, fruit quality is seriously affected because the fruit is crumbly. Infected
plants are neither bushy nor dwarfed, although canes may be a bit shorter than normal in some
varieties. Another possible symptom of RBDV is leaf yellowing in the spring.
RBDV can only be confirmed by testing leaf tissue in a plant diagnostic laboratory. Other factors,
such as poor pollination, poor nutrition, root and crown injury, drought or flooding, can cause
crumbly berries. A few varieties have the genetic tendency to produce crumbly berries, but these
are not generally grown in British Columbia.
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Management:
Use only healthy, disease-free planting material that has resistance to RBDV. The red raspberry
varieties ‘Chilcotin’, ‘Haida’, ‘Nootka’ and ‘Willamette’ have resistance to RBDV. The newly
released ‘Cowichan’ variety is thought to be resistant to RBDV. Most of the other red raspberry
varieties, such as ‘Meeker’, are susceptible.
Remove fruiting laterals before bloom in the first year to help delay infection if RBDV occurs in
the area. Remove and dispose of infected plants.

Strawberries
Insects
Aphids

Including Shallot Aphid (Myzus ascalonicus) and
Strawberry Aphid (Chaetosiphon fragaefolli)
These small green, yellow, or pink insects feed on many plants. Generally, aphids do not cause
direct damage to plants from their feeding. However, shallot aphids can cause direct damage to
new growth, resulting in stunting, twisting, and misshapen blossoms and fruit. As well, aphids
spread viruses to strawberries, limiting the number of seasons that plants can effectively produce
fruit. Aphids have numerous generations per year, and can be found on plants in early spring.
Management:
Control weeds, as they harbour aphids both in summer and winter. A number of naturally
occurring beneficial insects help control aphids. However, if viruses are a concern, an insecticide
treatment may be warranted when aphid populations start to build, and before winged aphids are
formed and disperse to new plants.

Caterpillars

Leafrollers, including Strawberry Fruitworm or Omnivorous Leaf Tier (Cnephasia longana), and
Clepsis spp.
Leafroller larvae are various shades of green with a brown or black head, but can be brown or
paler, and up to 20 mm long. The larvae are present in early spring and feed on berries as well as
leaves. New leaves are rolled or webbed together. Often, the first few berries to ripen will be
damaged just under the calyx. One caterpillar may damage several fruits. Later fruits will not be
affected. Moths are tan and bell-shaped or slender,reasonable fliers, but are not commonly seen,
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as they fly after strawberry (June bearing) harvest. Day neutral (ever-bearing) varieties which
product flowers and fruit all summer and fall may experience other species of leafrollers over the
season. Strawberry fruitworm and Clepsis spp. (which is usually blackish in colour) have one
generation per year. Other leafroller species have two generations per year, but are less common
in strawberries.
Management:
Monitor the crop during spring by visually searching for small caterpillars in new growth and
flower buds. If low levels of caterpillars are found, hand picking may be all that is needed to
control the damage. If significant numbers of these caterpillars are present, apply Bacillus
thuringiensis kurstaki (Btk) or other suitable insecticide when larvae are present.

Lygus Bugs (Tarnished Plant Bug)
(Lygus spp.)

Lygus bug adult and nymphs

Lygus bug nymph

Nymphs and adult lygus bugs suck sap from blossoms, fruit and buds, causing distorted berries.
Fruit may be “catfaced” or irregularly shaped. This type of injury may also be caused by frost
damage and, occasionally, by boron deficiency. Lygus bugs reside away from the strawberry
plants most of the time and venture onto strawberry plants once flowers are present.
Management:
Many weeds and other flowering crops can be hosts for lygus bugs. Good weed management will
help decrease lygus bug presence. Sticky traps can be used around strawberry plants to catch
adults, which indicate when the lygus bugs are becoming active in the spring. Once adults are
found on the sticky traps, look for nymphs in the new growth and emerging flower buds. If
significant numbers of lygus bug nymphs (more than 1 per plant) are present on plants before or
during bloom and fruit development, apply an appropriate insecticide such as pyrethrins to
decrease the numbers of nymphs. Day neutrals may need a second application some time later in
the season as flowering continues and lygus can be present throughout the summer.
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Spittle Bugs

(Superfamily Cercopoidea)
A frothy spittle with a small, green insect within is
found on deformed leaves or buds in early
summer.
Management:
Once spittle masses have been formed, a high
pressure water spray will dislodge the insects and
cause them to dry out and be exposed to predators
by removing their covering of bubbles. If serious
infestations are present, and washing is not
effective, apply insecticidal soap.

Spittlebug nymph in spittle mass

Root Weevils

Black Vine Weevil (Otiorhynchus sulcatus) and other species

Weevil larva in strawberry crown

Notching of leaves by adult weevil feeding

Weevil larvae can cause significant damage to strawberry roots and crowns. Larvae can burrow
into the fleshy plant crown. If weevils are a risk or are present, an aggressive approach to
preventing and managing weevils should be taken to protect strawberry plants. Weevil adults
move to adjacent plants and gradually more plants become infested. Adults feed on leaves in a
characteristic ‘notching’ pattern. This damage isn’t usually very damaging, but is an indicator
that there will be larvae feeding on the roots and crowns of the plants. Weevils can move into
strawberry planting from other host plants such as woody ornamentals or other perennials.
Protect your strawberries by planting away from woody plants and other herbaceous perennials
that weevils may be established in. Hand pick and destroy weevil adults when found. See page
11-6 for more information.
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Note: Predatory ground beetles (Family: Carabidae) look similar to weevils in size and
shape, however, ground beetles are much faster runners and are present on the ground. Weevils
are usually seen on the plant foliage and walk far slower. Predatory ground beetles are important
garden pest predators, and feed on caterpillars and other larvae, as well as slugs and aphids, so
should not be harmed.

Three species of predatory Carabid (ground) beetles commonly found in B.C. gardens

Mites
Cyclamen Mite / Strawberry Mite
(Phytonemus pallidus)

This tiny mite is not easily visible to the naked eye but its presence can be detected by symptoms
on the plants. It attacks all varieties of strawberry and damage is most noticeable during the
spring and early summer. It feeds mainly on young unfolding leaves causing them to be
“crinkled” or “puckered” in appearance. If the leaf stems and runners are attacked they become
rough or bumpy to the touch. Severely infested plants are stunted. Some other factors can cause
similar symptoms (see “Misshapen Berries”, page 11-35). Look for mites which look like tiny
grains of salt in the growing points, sometimes deep in the crown. Use of a hand lens can be
helpful, as these mites are very small. Presence can be confirmed by a plant diagnostic lab.
Management:
Destroy infested plants; obtain new, mite-free plants and plant them in a different part of the
garden. No chemical control is available for home garden use. Washing with insecticidal soap
will not usually kill cyclamen mites on strawberry, in part due to the mites being in hard-to-reach
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places in the plant. Predatory mites can help decrease strawberry mites and their damage,
particularly on new plants. These predators occur naturally but can be purchased for release in
strawberries.

Two-Spotted Spider Mite
(Tetranychus urticae)

These mites feed on the lower surface of older
leaves causing white flecking visible on the upper
leaf surface. Large populations can build up
quickly and cause leaves to dry up and turn
brown, particularly during the mid-summer.
Yields can be reduced, especially if mites are
present early in the season. Two-spotted spider
mites are tiny (~0.5 mm long). High populations
of these mites will create fine silk webbing and
they use the threads for traveling to new plants for
further colonization. From April to September
they are pale yellow with two large black spots on Two-spotted spider mites at various stages:
eggs, young, and adults. Photo courtesy of
each side of the body. Adult females have the
Agriculture and Agri-Food Canada.
largest and darkest spots. From mid-September
onwards, mites turn orange as they prepare to
overwinter in the soil. In early spring, females become active, feed, and lay round clear eggs on
the underside of leaves. Numerous generations occur per year. There are many host plants for
two spotted spider mites, so mites can easily be introduced into home gardens from the
surrounding environment.
Management:
Several natural enemies of mites are present in B.C. and can usually keep mite numbers low
enough. These include predatory beetles (Stethorus spp.), predatory mites (Neoseiulus
=Amblysieus fallacis), and pirate bugs (Orius spp.). Keeping plants watered adequately and
keeping dust down will limit mites. If mite numbers per leaf are high and there is webbing
present, an insecticide registered for mite control in strawberries and the home garden can be
used to lower mite numbers. Full coverage of the plants is important because the mites are on the
underside of older the leaves.
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Diseases of Strawberries
Fruit Rot

(Botrytis cinerea)
During cool, rainy weather or under sprinkler
irrigation, flowers, green fruit or ripening fruit
become soft, rotted and covered with a fuzzy, grey
mold called Botrytis. This fungus survives the
winter on old dead leaves, petioles and mummified
fruit. In spring, Botrytis spores infect young
blossoms which are especially susceptible during
anthesis. Symptoms are delayed until fruit start to
ripen then infected fruit rapidly rot. In warmer
weather, another fungus called Rhizopus may cause
ripe berries to collapse in a watery decay. This
mold is white instead of grey.

Botrytis fruit rot of strawberry

Management:
There are no cultivars entirely resistant to fruit rot. The varieties ‘Shuksan’ and ‘Totem’ are less
susceptible to fruit rot. Day-neutral varieties such as ‘Tristar’ and ‘Tribute’ also have less fruit
rot in Coastal areas. ‘Rainier’ and ‘Northwest’ are very susceptible to Botrytis.
Space plants adequately to allow good air circulation and rapid drying of fruit and foliage after
rain. Practice good sanitation by controlling weeds, clipping plants and raking and removing old,
dead leaves after harvest. Keep rows narrow and cut runners to prevent matted growth between
rows. Avoid excessive leaf growth by limiting nitrogen fertilizer. Prevent fruit contact with soil
by using sawdust, straw, or plastic as a mulch. Water in the morning and avoid wetting blossoms
and fruit by watering at the base of the plants or use trickle irrigation. Avoid watering close to or
during harvest. Pick fruit as soon as they ripen. Refrigerate and process berries quickly as they
will go moldy in the fridge. Cover over any rotten berries in the compost to prevent spreading the
disease.
There are no effective fungicides available for use in home gardens. Application of Regalia
Liquid Fungicide or Bayer Advanced Natria may provide some suppression of grey mold.

Powdery Mildew

(Sphaerotheca macularis f. sp. fragariae)
Powdery mildew is caused by a fungus which survives the winter in diseased leaves and plant
debris. Moderate to high humidity, warm temperatures (15-27 °C) and dry conditions favour
powdery mildew. Flowers, leaves and fruit can become infected with powdery mildew. Infected
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leaves curl upward along the edge revealing a reddish undersurface coated with a distinctive
greyish-white powdery, fungal growth and fungal spores. Leaves later turn a noticeable reddish
purple or have small purple spots. Immature fruit may turn hard and fail to ripen, or fruit may
develop a dusty, white covering, a “mushroom” smell with a flat or bitter taste. Severely infected
fruit may be brown or russeted.
Management:
There are no completely resistant varieties but ‘Benton’, ‘Hood’ or ‘Totem’ have disease
tolerance. ‘Shuksan’ and ‘Sumas’ are moderately susceptible varieties. ‘Redcrest,’
‘Independence’, ‘Firecracker’ and ‘Puget Summer’ are very susceptible to powdery mildew.
Remove and destroy (compost) severely diseased plants and old infected leaves. Clip off and
dispose of old leaves after harvest. Sulphur is effective against powdery mildew and may be used
on both June-bearing and day neutral varieties. Sulphur has the advantage that it will volatilize
during hot weather increasing its effectiveness; however, it can also burn the fruit and foliage in
hot weather. Do not apply within one day of harvest. Fungicides containing citric acid + lactic
acid or biofungicide containing Reynoutria sachalinensis may also provide some suppression of
powdery mildew when used preventatively.

Red Stele, Black Root Rot and Verticillium Wilt
A soil-borne, fungus-like microorganism called Phytophthora fragariae causes red stele root rot
in cool (1-10°C) wet weather during spring, fall and winter. Heavy, wet soil and low areas that
are poorly drained favour root rot. When roots are cut lengthwise, the inner core (stele) of
infected roots appears red colour while the outer cortex stays white. The distinct ‘red stele’
symptom will disappear when soil temperatures rise in the summer. Lateral roots are destroyed
giving the main roots a ‘rat tail’ appearance. Later, roots turn dark brown and plants become
undernourished, wilt and decline, producing little new growth with small berries. Older leaves
turn brown and die. In raspberries, root rot is caused by Phytophthora rubi, different from the red
steel pathogen.
Black root rot is caused by various fungi, chiefly Rhizoctonia fragariae in heavy, wet soils. In
some cases only young feeder roots are rotted, but in other cases the entire root system and crown
of the plant is affected. Infected roots turn black and rot.
Verticillium wilt is caused by the fungus Verticillium albo-atrum or Verticillium dahlia.
Symptoms resemble drought stress where outer and older leaves develop reddish brown necrotic
areas between veins. New leaves if any, formed become stunted and wilt. Infected plants wilt
rapidly under water or heat stress. On the runners and leaf petioles, dark brown streaks or
blotches may appear. Decaying crown and plant base show brown discolouration in the vascular
system when cut open.
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Management:
Use certified disease-free plants and disease-resistant varieties when planting.
June-bearing varieties Allstar, Delite, Earliglow, Guardian, Lester, Redchief, Scott, Sunrise, and
Surecrop are reported to be resistant to Red stele and Verticillium wilt. Ever-bearing varieties,
Tribute and Tristar, are also reported to be resistant. Since new varieties are constantly being
developed, check with your local nursery or supplier to see if any new resistance varieties are
available. Resistant varieties may still become infected under specific conditions if certain races
of the pathogens are present.
Avoid growing strawberries repeatedly in the same spot or where the disease is known to occur.
Choose new planting sites where the soil is well-drained and the disease is not known to occur.
Avoid low areas and heavier soils. Set plants in raised beds or make furrows to improve soil
drainage. Soils well supplied with organic matter are generally better-aerated and less prone to
root rots.
To avoid verticillium wilt, do not plant strawberries in soil where potatoes, eggplant, peppers, or
tomatoes have been grown.

Leaf Spots

(Mycosphaerella fragariae)
Leaf spots are caused by the fungus that can survive on
plants or in plant debris and then rapidly spreads during
wet weather (12 hours of wetness) in spring and fall (7-25
°C). Rain splashing and overhead watering spread the
disease. Grey leaf spots surrounded by red or black
margins develop on leaves and small brown spots form on
leaf and flower stems (petioles). Occasionally small black
spots appear on fruit leading to black seed disease where
the fruit surface is hard and brown.
Management:

Mycosphaerella leaf spot on
strawberry

Use certified disease-free transplants. Most varieties show
some resistance but may develop the disease during
prolonged wet periods. ‘Puget Reliance’ and ‘Shuksan’ are very susceptible.

Leaf spot does not usually cause enough damage to warrant control measures. Space plants to
permit good air movement. Clip off and dispose of old leaves and plant debris after harvest to
help reduce the disease.
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Misshapen Berries
Berry size and shape depends on the number of healthy
seeds that form on the berry surface. Misshapen berries
occur when seeds do not develop properly. Berries may
be catfaced or monkey faced and become pinched–in or
they may have multiple tips or a fan-shape (fasciated).
The causes of poor seed development and misshapen
fruit can be due to the environment (poor pollination
due to wet weather, frost or hail injury, high
temperatures, drying wind, nutrient imbalance due to
boron or calcium deficiency or excess nitrogen or
herbicide injury), genetics of the plant or pest related
Catfacing in strawberry. Photo courtesy
(grey mold, strawberry mites, aphids, spittlebugs, lygus
of Andrea Buonassisi
bugs). Leaves that are blunt and curled up at the tips
with misshapen berries may indicate a boron deficiency. A calcium deficiency could be the
problem when only the leaves are misshapen. Lygus bugs can cause serious damage in both early
June fruit and later in the growing season. Seeds damaged by lygus bugs are hollow inside but
they are the same size as non-damaged seeds. Weather related injury or poor pollination results in
smaller (non-viable) seeds.
Management:
Try to determine the cause of the misshapen berries. Some strawberry varieties have the genetic
tendency to form fan-shaped (fasciated) fruit. Consider weather conditions during bloom that
could cause poor pollination. Check for the presence of insects and diseases. Monitor plants for
lygus bugs and strawberry mites. If these are not found, the cause may be a nutrient deficiency. If
both leaves and fruit are affected, add boron by spraying plants with a solution of 1 to 2 mL
borax/L of water. Do not apply more than twice per year as excessive boron is toxic to
strawberries. Foliar calcium sprays are not usually effective since calcium moves very slowly
within the plant. Instead, apply a soil fertilizer containing calcium each spring if the problem
persists.
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Strawberry Crinkle Virus
The four common aphid-borne viruses that occur in
strawberries are Strawberry mottle virus, Strawberry
mild yellow edge virus, Strawberry vein banding
virus and Strawberry crinkle virus. General
symptoms of virus infection on susceptible
strawberry varieties such as ‘Hood’ include plant
stunting, leaf yellowing, mottling, curling and/or
crinkling. A new virus complex in the Pacific
Northwest involving Strawberry latent ringspot virus
(SLRSV) causes severe twisting and stunting of
plants and distinct reddening of leaf veins. The
varieties ‘Totem’ and ‘Rainier’ are particularly
Strawberry crinkle virus
susceptible to this new virus complex. A yellow,
variegated mint is implicated with the possible spread of SLRSV in the United States.
Virus infected plants gradually decline and become unproductive in one to three years. Nutrient
deficiencies can often be confused with symptoms due to virus diseases. A laboratory diagnosis
may be needed to identify the cause of the problem.
Management:
Grow certified, disease-free plants that are virus tolerant such as ‘Puget Reliance’, ‘Shuswap’,
‘Sumas’ and ‘Totem’. Although the variety ‘Puget Reliance’ is virus tolerant, it may still show
mild symptoms including stunting and reduced fruit size and yield. Avoid susceptible varieties
such as ‘Hood’. Do not propagate runners from virus infected plants because they will carry the
virus. Do not bring in plants from other areas as they can carry new viruses.
Select a new site for strawberries that is not next to old, infected plants. Remove and dispose of
virus infected plants as soon as possible before growing new plants. Control weeds as they can
harbour viruses and the insect vectors that spread viruses, such as aphids.
Monitor plants and control aphids in spring and fall when winged aphids and peak flights of
aphids that spread the viruses from old to new plantings occur.
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Chapter 12

Pests of Grapes

Pests of Grapes
This chapter describes insect and disease problems of grapevines. Management information
describes preventative and cultural measures that may control the pest. Try these first.
Sometimes the management information also mentions pesticides. When more than one
pesticide is mentioned, the least toxic pesticide is listed first. Before using a pesticide read
and follow label directions, including the precautions, rates and days-to-harvest. See the
“Pesticide Table” in Appendix I for information on available home garden pesticides. Also
read Chapter 8 "Using Pesticides to Manage Pests". It contains important safety
information.
Proper identification of plant pests and diseases is an important step before attempting to
control the pest. Not all plant problems are caused by pests; some are caused by cultural,
nutritional or environmental conditions. See Chapter 2 for information on how to get help
identifying plant problems.
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Insect Pests of Grapes
Leafhoppers
(Virginia Creeper Leafhopper, Erythroneura ziczac, and
Western Grape Leafhopper, E. elegantula)

Virginia creeper leafhopper adult

Grape leafhopper damage

Leafhoppers can cause significant stippling on grape leaves and at higher populations can delay
grape maturity, weaken vines, and contaminate fruit. Leafhoppers have 2 generations per year.
Populations can be variable throughout a grape planting.
Management:
Some natural biological control agents are present, and will help keep the populations of
leafhoppers in check. Sticky yellow traps can be used to detect presence of adults and relative
abundance in the spring. Monitor leaves for nymphs from late June onwards in areas where there
have been problems in the past, or where adults were found on sticky traps. If over 20 nymphs
per leaf are found, consider a spray with an appropriate insecticide. If insecticidal soap is used,
the action threshold should be lower, such as 5-10 nymphs per leaf. If possible spray only the
infested vines, in order to preserve reservoirs of beneficial organisms. Effective control of the
first generation (July) will often protect the plants for the rest of the growing season.
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Cutworms
Cutworms are fleshy, striped and variably
coloured caterpillars that climb up plants to
feed at night, and rest in the soil at the base
of plants during the day. Some species will
feed during the day as long as there is
adequate cover from foliage. Caterpillars
may change from green to dark as they
grow and age. They measure up to 4 cm
long as full size larvae and curl up when
handled or disturbed. Cutworm larvae can
be a significant pest on new buds in the
spring. Grassed alley ways or other
vegetation near grape plants will help keep
cutworms from feeding on grape buds.

Variegated cutworm.
Photo courtesy of Ted Kropiewnicki, Bugguide.net

Management:
Remove cutworms from plants by hand after dark or destroy those found in the soil around the
base of the plant during the day. Splashing a pail of water containing a ¼ cup of dish washing
liquid on the soil around the plants will often bring cutworms to the surface during the day.
Early spring feeding on new buds can be significant, particularly if there are no alternative
feeding sites, such as a cover crop or turf. If the population is high enough to warrant a pesticide
treatment, apply it to the plants after sunset when the most cutworms will be exposed. One well
timed application with an appropriate insecticide may be adequate for control of the population,
however, additional applications may be needed. Btk (Bacillus thuringiensis var. kurstaki) is not
effective as a spray on medium to large cutworms. Always check the pesticide label for
application directions and appropriate use.

Thrips
Thrips are tiny insects, less than 2 mm long, usually
found in association with flowers. In vineyards, thrips
overwinter in the leaf litter as mature females. Early in
the spring, thrips develop on weeds and later move up to
feed on grape foliage. Thrips feeding on shoots and
leaves can result in severe reduction of leaf size and
may also reduce internode length. Feeding on very
young berries following fruit set causes scars on the
skin as the berries increase in size. Odd-shaped or split
grapes may result. For table grapes, this type of damage Western flower thrips adult
can be significant.
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Management:
Natural biological control agents are often present, and are important in keeping thrips in check.
Avoid mowing nearby plants while in flower, as any thrips on these plants will then potentially
move onto the grapes.
Spray vines with water after flowering to remove bud caps under which thrips hide and feed. If
thrips have caused fruit damage in past years, and pesticides are required, apply pyrethrins right
after blossoming and repeat later in the season if thrips again become numerous. Pyrethrins are
very effective for thrips because they drive them out of the plant cracks and crevices (repellent
effect). Other pesticides can be used. Thorough coverage is required for adequate thrips control.
Note that use of pyrethrins can kill natural biological control agents if contacted directly.
Consider treating only infested plants in order to leave reservoirs of beneficial organisms.

Grape Erineum Mite
(Grape Leaf Blister Mite, Colomerus vitis)
This tiny mite is not considered a significant problem in fruit production; however, its presence
causes unsightly galls on the underside of leaves in the spring. Mites are only 0.2 mm long, so are
difficult to see.

Grape erineum mite damage

Management:
Ensure that new plants are free of mites and other pests before planting on your property. Natural
biological control agents are important in limiting this mite. Applications of sulphur for powdery
mildew management early in the season will protect new growth from gall formation. Leaves
with galls can be hand-picked and destroyed.
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Diseases of Grapes
Bunch Rot
(Botrytis cinerea)
Bunch rot is most commonly caused by
Botrytis cinerea, a fungus which also causes
disease on hundreds of other plant species.
Bunch rot is more common in high rainfall
areas, or in wet years in dry areas.
Botrytis survives the winter on bark, in buds
and in mummified fruit. Fungal spores spread
with wind and rain, and can infect grape
shoots, flowers, leaves and fruit. Flowers and
ripening fruit are most susceptible to infection.
Botrytis also readily colonizes dead or dying
Botrytis bunch rot sporulating on a cluster of
plant tissues. Typically symptoms of bunch rot grapes
do not appear until berries begin to ripen,
when they rapidly rot and shrivel. The fungus quickly spreads within ripening bunches entering
any wounded or split berries. Fruit can also develop rot in storage. Dried or mummified fruit may
remain attached to the vines over winter.
Management:
Prevent bunch rot by following good sanitation to remove sources of the disease and cultural
methods that keep plants drier. Remove and dispose of mummified fruit that remains attached to
the vines. Train vines for maximum air circulation. Water thoroughly as needed from the base of
the plant. Do not overwater or use excessive nitrogen fertilizer as this leads to succulent plant
growth and promotes bunch rot. Prune and remove leaves surrounding fruit bunches early in the
season so that they dry off quickly. Minimize berry damage from powdery mildew, insects and
birds.
Susceptibility varies between varieties. In general, varieties with loose clusters and thicker berry
skins are less likely to be damaged by bunch rot.
There are no effective fungicides for use in the home garden. Biofungicides containing
Reynoutria sachalinensis may provide some suppression of botrytis. Fungicides that control
powdery mildew can also reduce botrytis, since mildew infection causes cracks in berries that
botrytis can easily enter.
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Powdery Mildew
(Uncinula necator)
Powdery mildew is caused by a fungus that attacks all above
ground portions of grapevines including the dormant canes,
flowers, fruit, shoots and leaves. The fungus overwinters on
dormant wood and fallen leaves then infects new foliage and
shoots in the spring. Powdery mildew can form on both sides
of the leaves as distinct whitish, talc-like patches known as
powdery mildew colonies. During the growing season
powdery mildew colonies turn from white to grey patches and
finally reddish-brown patches on dormant canes. Powdery
mildew colonies become peppered with minute black,
overwintering fruiting bodies. Infected fruit becomes a
brownish colour, russeted, cracked and may drop from the
cluster. Powdery mildew affects the flavour of the fruit and
may make fruit unsuitable for wine. Powdery mildew is
favoured by warm temperatures (optimum 20 - 27 °C) and
high humidity.

Severe fruit damage caused by
grape powdery mildew

Management:
Powdery mildew is more problematic on wine grapes than on table grapes. Select varieties that
are resistant to mildew such as ‘Auxerrois’, ‘Malvoisie’, ‘Melon’, ‘Pinot Gris’ or ‘Semillon’.
Properly space grapevines and trim excess foliage to permit good air circulation and light
penetration. Prune off lateral shoots in dense canopies and train vines to spread out over the entire
trellis. Prune and remove leaves surrounding fruit bunches early in the season to reduce humidity.
Manage water and fertilizer carefully to avoid excessive vigour which encourages powdery
mildew.
Apply fungicides that contain sulphur according to label directions. Do not apply sulphur to
‘Concord’, ‘Sheridan’ or ‘Foch’ varieties as it can injure these plants. Sulphur can also cause fruit
and leaf “burning” on other varieties if it is applied when temperatures are over 27 °C. Sulphur
damage appears as bleached areas between the veins that turns brown and dries out. Use lower
rates of sulfur when the temperature is expected to increase and apply during the cooler, early
morning hours.
Biofungicides containing citric+ lactic acid or Reynoutria sachalinensis may provide some
suppression of powdery mildew. Summer oil sprays (Purespray Green) will also help to control
powdery mildew, but should not be applied within 14 days of a sulphur application.
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Downy Mildew
(Plasmopara viticola)
Grape downy mildew is caused by a fungus-like microorganism which does not occur in British
Columbia or the Pacific Northwest. Cool and wet coastal climates would favour the disease.
Monitor grapevines for distinct yellowish, oily leaf spots with fine white growth or ‘downy
mildew’ on the under surface. Downy mildew is a serious disease of grapevines and can cause
premature leaf drop and crop failure. Immature berries are highly susceptible to downy mildew.
Symptoms of yellow leaf spots could be confused with erineum mite damage. Downy mildew
growth could be confused with powdery mildew. A lab diagnosis is needed to confirm the cause
of the disease.
Management:
If you suspect grapevine downy mildew is present on your grapes (within B.C.), send samples to
the Plant Health Laboratory for identification.
Do not move suspect or infected grapevines, nursery stock, plant debris or soil into new areas.
Avoid overhead watering or cultural practices that keep leaves wet for long periods.

Crown Gall
(Agrobacterium spp.)
Galls are usually noticed as swellings near the base of
the vine and up the trunk. Young galls are soft,
creamy to greenish in colour, with no bark or
covering. As they age, the tissue darkens to brown
and the galls become hard and rough. The surface
tissue of the galls turns black as it dies, but the
bacterium remains alive in the vine. Crown gall
damage on grape is strongly related to winter injury.
Management:
Select hardy varieties where possible, and avoid
Crown gall on grapevine stem
planting in frost-prone areas. Select rootstocks that
are resistant to crown gall, if available. Do not
propagate wood taken from galled vines. Mulch young vines with 30 cm or more of soil or other
material to protect them from cold winter temperatures. Remove this material carefully in spring
to avoid mechanical damage.
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2,4-D Injury (herbicide)
Grapes are extremely sensitive to 2,4-D herbicide
spray drift. New growth becomes dwarfed,
flattened and crooked. Young leaves have a
distinctive saw-toothed edge and resemble a
partially closed fan with parallel, straplike veins.
Similar symptoms can be caused by some
grapevine virus diseases.
Management:
Avoid using hormone-type lawn weed-killers,
2,4-D injury to grape leaves
such as 2,4-D, mecoprop or dicamba, near grapes
or other landscape plants. Injury to sensitive plants
can be caused by vapours, spray drift or run-off from treated areas.
Do not mulch plants with grass clippings that have previously been treated with herbicides.
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Chapter 13

Pests of Fruit Trees

Pests of Fruit Trees
This chapter describes insect and disease problems of fruit trees. Management information
describes preventative and cultural measures that may control the pest. Try these first.
Sometimes the management information also mentions pesticides. When more than one
pesticide is mentioned, the least toxic pesticide is listed first. Before using a pesticide read
and follow label directions, including the precautions, rates and days-to-harvest. See the
“Pesticide Table” in Appendix I for information on available home garden pesticides. Also
read Chapter 8 "Using Pesticides to Manage Pests". It contains important safety
information.
Proper identification of plant pests and diseases is an important step before attempting to
control the pest. Not all plant problems are caused by pests; some are caused by cultural,
nutritional or environmental conditions. See Chapter 2 for information on how to get help
identifying plant problems.
Legislation and local by-laws in the Interior fruit-growing regions require that pests on fruit
trees in home gardens be controlled. Unsprayed trees are a source of infestation for near-by
commercial orchards. Recommendations for control of common tree fruit pests and
diseases in the Interior are also published in the factsheet “A Guide to Managing Tree Fruit
Pests in the Home Garden”.
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Insect Pests of Apples and Pears
Ambrosia Beetle and Shothole Borer
(Xyloborus dispar, Scolytus rugulosus)

Trees stressed from transplanting, poor soil drainage
or mechanical injury are most often attacked. They
appear wilted, and numerous small holes 1.5 to 2
mm in diameter appear in the bark anywhere on the
tree. Beetles are dark brown to black and about 2
mm long. Ambrosia and shothole adults are active in
the spring; a second generation of shothole borers
appears in the late summer.
Management:
Keep trees healthy and free of stress. Irrigate and
Shothole borer damage on apple
fertilize to encourage tree vigour and resistance to
infestation. Remove dead or dying limbs or trees and any wood showing beetle damage. Burn or
chip prunings; do not keep any fruit tree firewood with intact bark. Firewood with bark may
continue to breed insects for 2 or 3 years.

Aphids

Green apple aphid

Woolly apple aphid

These small (2 to 3 mm) soft-bodied, sap-sucking insects are found on leaves, twigs, or roots.
They usually occur in colonies and may be covered with a white cottony substance. Damage from
feeding may distort leaves, twigs, roots and fruit. Some species transmit virus diseases of plants.
Woolly apple aphids are recognized by cottony-white masses around pruning cuts, water sprouts
and leaf axils. The aphids beneath the cottony material are purplish-brown in colour. They
overwinter in sheltered places on the tree, such as the base of water sprouts or under dead bark
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around nodular swellings, and may lead to winter killing of the tissues. Young fruit trees can be
killed or severely stunted by heavy root infestations. The perennial canker fungus often attacks
these injured tissues.
Management:
Aphids feed on sap and are favoured by conditions that produce rapid growth. On young trees, or
when vigorous growth is caused on mature trees by excessive fertilizer, aphid populations may
increase and cause damage before beneficial predator insects can control them. Encourage
control by natural enemies by withholding insecticide sprays until at least 6 leaves of the terminal
(end) shoots are infested with aphids. Always check before spraying to see if predator insects (see
chapter 6) are present among the aphids as they often provide sufficient control.
If your garden centre carries biological control agents, obtain Aphidoletes aphidimyza in May,
and release them on your fruit trees. Ladybugs are also effective aphid predators. Native ladybugs
occur in large numbers in most areas. Buying ladybugs to place on trees is generally
disappointing, since they just fly away. If predators are not present, spray with an insecticidal
soap. Malathion can also be used. Apply a dormant oil spray in late winter or early spring before
the pre-pink stage of bud development. Ensure thorough coverage. This treatment will kill the
overwintering eggs of mites and aphids. Apply summer oil for aphid control in the summer.
For woolly apple aphid, remove suckers to eliminate a source of population development, and
prune out water sprouts in August. Several predators, including syrphid larvae and a tiny wasp
attack woolly apple aphid. Insecticides applied against other pests will aid in control of woolly
aphid.
Some ants ‘farm’ aphids for their sweet honeydew secretions and protect them from predatory
insects. Applying a sticky band around the trunk or lower limbs will keep ants out of the tree and
help the predators to do their job.
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Brown Marmorated Stink Bug
(Halyomorpha halys)

Adult brown marmorated stink bug

Brown marmorated stink bug nymphs

Brown marmorated stink bug was first detected in British Columbia in 2015. It is a serious pest
that feeds on more than 100 different plant species including tree fruits, berries, grapes,
vegetables, and ornamental plants. Both adults and nymphs feed by inserting their needle-like
mouthparts into the flesh of fruit or vegetables, resulting in dead areas and distortions.They can
be a nuisance to homeowners when the adults aggregate on and in buildings in the fall as they
seek warm overwintering sites.
The adult is shield-shaped, about the size of a dime, brown marbled appearance with alternating
brown and white markings on the outer edge of the abdomen. It can be distinguished from other
stink bugs by the presence of distinctive white bands on the antennae. Immature stages range in
colour from bright orange, black or brown and later stages are pear-shaped with white markings
on legs and antennae.
Management:
A tiny parasitic wasp Trissolcus japonicus that attacks the eggs of brown marmorated stink bugs
in Asia has been found in the United States and British Columbia. Other predators such as
spiders, ladybugs and lacewings will feed on brown marmorated stink bug eggs.
There are no home garden insecticides currently available for use on tree fruit for this pest.
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Apple Clearwing Moth
(Synanthedon myopaeformis)

Apple clearwing moth larva

Apple clearwing moth adult

The apple clearwing moth is a new pest of apple introduced to the Similkameen and Okanagan
Valleys in 2005. This pest is also present in the Fraser Valley. Damage has so far been confined
to apple, but in Europe this pest also attacks pear, crabapple, quince, plum, apricot, cherry,
hawthorn, and mountain ash. Larvae tunnel under the bark anywhere from below the crown area
up to branches. Infested rootstocks appear swollen. Infestation can shorten the life of trees and
could make the trees susceptible to attack by other insects such as shothole borer. The moths,
which can be confused with wasp-type insects, can be observed resting during sunny days on
leaves from mid-June through mid-August. To check for larval infestations, examine the bases of
trees for 2 to 3 mm-wide holes and tunnels under the bark, especially on rootstocks that appear
abnormally swollen.
Management:
Reduce the risk of infestations by minimizing wounds to trees, removing young trees with
cankers, and sealing wounds with wound-protecting products. Trap clearwing moths with two
litre plastic bottle traps or a 2 litre pail baited with grape juice. A bait of 8 L Water + 1 L apple
juice + 1 L vinegar + 100 g sugar can also be used. Clear out moths weekly and top up bait as
needed.

Apple clearwing moth bottle trap.

Photo courtesy of Okanagan Tree Fruit Company

Grape juice baited bottle trap with moths.

Photo courtesy Gary Judd, AAFC Summerland
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Apple Curculio

(Anthonomus quadrigibbus)
Apple curculio occurs on apple, pear, crabapple,
hawthorn, quince, cherry and Saskatoon berry. On
apples, early season feeding damage appears as
slightly raised russeted areas on maturing fruit. Late
season damage appears as circular, depressed areas
around small, dark, corky spots or holes. Early feeding
damage on pears results in deformed and undersized
fruit. Cherry fruit may be damaged by egg laying.
Adults are small (5 mm long), reddish-brown weevils
Apple curculio on cherry
with a long, narrow snout. They are slow-moving and
will drop readily and play dead when disturbed.
Curculios overwinter as adults that emerge in the spring to feed on buds and developing fruit.
They prefer to lay eggs in cherries and Saskatoon berries. There is one generation per year.
Note: the plum curculio is a similar pest that is not present in British Columbia. It attacks all
pome and soft fruits causing similar damage, and also causes characteristic crescent-shaped scars
on young fruit. If plum curculio is suspected, an expert should be contacted to help confirm the
identification.
Management:
Remove alternative food or breeding hosts such as Saskatoon from areas near fruit trees. There
are no insecticides registered for control of apple curculio for the home garden.

Apple Ermine Moth
(Yponomeuta malinella)

Apple ermine moth larvae

Apple ermine moth adult and cocoons

Young larvae overwinter under their egg mass cover, called a “hibernaculum”. They emerge in
spring and bore into leaves, making small mines. At apple blossom time, they come out of the
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leaf mines and build a small tent around a few leaves on which they feed. They pupate in this
tent, making clusters of elongate, white cocoons. The adults are 1 cm long moths. They have
white wings with many black dots on them. They lay eggs in bunches of 15-30 from July to
September. The eggs hatch and the young larvae overwinter as a group in the hibernaculum.
They rarely occur in numbers sufficient to cause problems.
Management:
A number of biological control agents have been introduced in the Interior to help control apple
ermine moth. This pest is not common in the Lower Mainland. Prune out and destroy any nests as
soon as they are found. Insecticide sprays applied for other caterpillars will also control ermine
moth larvae.

Apple Maggot

(Rhagoletis pomonella)

Apple maggot adult.

Photo credit Joseph Berger,
Bugwood.org

Apple maggot larva

Apple maggot stings (egg laying
punctures) and dimpling on fruit

The apple maggot has recently been found in non-commercial host trees in the Fraser Valley,
Greater Vancouver, Vancouver Island and Prince George. The B.C. Southern Interior remains the
only apple producing region in North America free of this serious pest. The CFIA and the B.C.
Ministry of Agriculture are seeking the cooperation of all citizens to prevent the spread of this
pest from the Lower Mainland to the B.C. Interior via infested host fruit (apples, crabapples, and
hawthorn), fruit containers and soil.
Apple maggot infested fruit has small dimples and depressions where females insert their eggs
under the skin of the fruit. Apples infested in the early season will appear bumpy as they mature.
Damage appears as brown tunnels through the flesh of the fruit. Heavily infested fruit can
become mushy and prematurely drop. Apple maggot adults are small flies, about half the size of
house fly, with patterned wings, a white spot between the wings, and white bands on thorax and
abdomen. The larvae are small (6-9 mm long), legless white maggots.
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Help prevent the spread of apple maggot:







Do not take any host fruit, or any fruit bins or other containers used to hold apples out of
the Lower Mainland.
Do not take plants with garden soil that were grown near host trees out of the Lower
Mainland.
If you receive fruit from the Lower Mainland that appears to be infested, seal it in a
plastic bag and take it to your nearest garden centre, Master Gardener, or CFIA or
Ministry of Agriculture office.
Suspicious fruit can also be sent to the Plant Health Laboratory for a free diagnosis.
Do not compost any apples that appear to be infested with apple maggot. Place the fruit in
a sealed plastic bag and bury at least 30 cm deep or take it to the local landfill for burial.

Management:
Remove any unmanaged or wild host trees (including crabapples and hawthorn) to eliminate
sources of apple maggots and other pests. Inspect fruit regularly for signs of apple maggot
infestation. Infested fruit should be destroyed before the larvae leave the fruit to hibernate in the
soil.
Monitor for the presence of apple maggot flies using sticky plastic red spheres in host trees
before mid-June. Yellow sticky cards can also be used for monitoring, but the native snowberry
maggot fly, which is common in B.C. and looks identical to the apple maggot fly, will also be
caught on yellow sticky cards. Proper identification of the flies caught is critical.
Tree covers produced by a B.C. company for fruit flies will also protect apple trees from apple
maggot infestations (www.kootenaycovers.com).
Apply permethrin within 7 days of first fly capture and repeat at 14 days intervals to protect fruit.
Read and carefully follow label instructions. Also treat crabapples and hawthorn. A commercial
pesticide applicator will have access to more effective insecticides.

Codling Moth
(Cydia pomonella)

Codling moth larvae are pinkish in colour and up to 12 mm long. They burrow into apple,
crabapple, quince and pear fruit to feed on the seeds. When mature they exit the fruit and find a
sheltered site on the tree trunk, base of the tree or major limbs to spin a white cocoon in which to
pupate or spend the winter. The entry and exit holes on fruit are plugged with dark masses of
reddish-brown excrement.
The codling moth overwinters as a mature larva in a cocoon on or at the base of host trees. There
are 2 and sometimes 3 generations each summer. Overwintering larvae change into adults soon
after apple blossom time; the second brood of adults appears from late July through August.
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Codling moth entry hole covered with frass

Codling moth larva and damage

Management:
In the Okanagan, Similkameen and Shuswap Valleys, backyard fruit trees must be managed to
prevent buildup of tree fruit pests. As part of the area-wide SIR (Sterile Insect Release) program,
codling moths must be controlled in home gardens. For further information, contact the SIR
office at 1-800-363-6684 or visit http://www.oksir.org/
To help reduce codling moth numbers, remove and destroy any infested fruit and early dropped
fruit. In mid-June, wrap a 10-cm-wide cardboard band (open corrugation against tree) around the
base of hosts trees and major limbs. First-brood larvae will spin-up in and under the bands.
Replace the bands in mid-July and destroy the old bands and any cocoons on the tree. Remove
and destroy the second bands anytime during the winter.
A number of spray applications may also be required to protect the fruit over the summer. To
improve chemical spray coverage, prune the host trees to open up and to lower the top of the
canopy. This will also aid in detecting infested fruit.
The first spray should be applied 10 to 14 days after 90% of the petals have fallen or when larval
entry holes (small tan to pale-brown wounds) are first noticed. Apply another treatment one to
two weeks later. To control the second generation, apply a spray again in late July or early
August or when fresh larval entry holes are noticed. Permethrin and malathion are registered for
codling moth control. Btk does not provide good enough control. Follow all label instructions
carefully. A commercial pesticide applicator will have access to more effective insecticides.
Repeated use of permethrin may kill predatory mites and result in a buildup of leaf-feeding
mites.
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Leafrollers, Leaf Skeletonizer and other Leaf-eating Caterpillars

Apple and thorn skeletonizer larvae and damage

Leafroller larva

These pests attack a wide range of fruit and ornamental trees and shrubs. Some feed from within
rolled leaves; others skeletonize leaf surfaces. Damage may occur throughout the growing
season. It is important to control these pests to prevent infesting near-by commercial tree fruit
orchards.
Larvae of the oblique-banded and three-lined leafrollers and the eye-spotted bud moth emerge
from overwintering sites on host trees in the spring to feed on newly emerged leaves, flower
buds, blossoms and young fruit. Bud moth larvae appear again in mid-summer to feed on leaves
and fruit. Leafrollers may have 1 or 2 summer generations. All 3 feed under leaves attached to
fruit, between touching fruit, or in rolled-up terminal leaves. Fruit-tree and European leafroller
larvae hatch from overwintering eggs during apple blossom time and also feed on blossoms and
young fruit. Moths from this generation lay eggs that hatch the following year.
Apple-and-thorn skeletonizer larvae feed on the upper surface of apple, pear and cherry leaves.
The leaves turn upwards, are covered with silk threads and gradually turn brown due to larvae
eating the upper green tissue. There may be 2 generations of this pest.
Mature leafroller caterpillars are green with brown or black heads, and measure up to 2 to 2.5 cm
long; bud moth larvae are brown and 1.5 mm long when full grown.
Management:
Watch plants for signs of feeding damage in the spring (chewed buds, blossoms, leaves and
young fruit). For small infestations, remove caterpillars by hand, or by pruning and burning
(where permitted). Thinning fruit to singles will reduce fruit damage.
Large infestations may be treated with Btk (Bacillus thuringiensis). Btk is a bacterium that kills
only caterpillars and is harmless to other insects and wildlife. Malathion can also be used. Treat
when larvae are first noticed and repeat as necessary. Btk is the only product that can be applied
during bloom, when young caterpillars are often feeding. Other products must be applied either
pre- or post-bloom to protect bees.
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Mites
Mites are tiny spider-like animals, barely visible without magnification. There are several
different kinds that can affect the health and vigour of fruit trees. Dormant oil is generally
applied to reduce mite problems. Do not apply dormant oil when temperatures are below 4°C.
NOTE: Dormant oil may damage the bark of ‘Red Delicious’ apple trees.
Dormant oil can be mixed with lime sulphur for disease control, however, lime sulphur can be
damaging to beneficial mites. Lime sulphur alone will not prevent an outbreak of mites. (Do not
use lime sulphur on apricots or filberts.)

Pearleaf Blister Mite
(Phyloptus pyri)

Pearleaf blister mite is difficult to see with the
naked eye. Its presence is only detected by the
appearance of reddish blisters on leaves that later
turn brown or black. Fruit may become deformed
and russeted. This pest is a problem mainly on
pears.
Management:
If pearleaf blister mite damage has caused leaf and
fruit injury, treat infested trees in the late dormant
Pearleaf blister mite damage
stage with lime sulphur or dormant oil. Apply
dormant oil every year in future to prevent reoccurrence of the problem.

Rust Mite

(Aculus schlechtendali, Epitrimerus pyri)
Rust mites are only evident by the damage they cause to host trees: apple leaves appear dry and
rusty or purplish; peach leaves turn silvery; pear leaves turn black and drop. Young leaves may
turn yellow. Fruit varieties sensitive to rust mite feeding suffer loss of vigour that can affect fruit
quality. Rust mite feeding on pear fruit causes russet or roughening of the skin.
Management:
Healthy, well-maintained trees will tolerate higher mite populations than weak or stressed trees.
Winter pruning will remove many overwintering rust mites.
On apples and peach, treatment is not usually required. These mites are an important food source
for beneficial predator mites that keep pest mites below damaging levels (see “Beneficial
Insects”, Chapter 6).
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On pears, if defoliation and fruit damage has occurred during the previous growing season, treat
trees in the late dormant stage with dormant oil. Apply in sufficient volume to ensure thorough
coverage.

European Red Mite, Two-spotted and McDaniel Spider Mites
(Panonychus ulmi, Tetranychus urticae, T. mcdanieli)

European red mites

European red mite eggs

European red mite overwinters as small red eggs on tree branches that hatch in the spring.
Several generations are produced over the summer. Two-spotted and McDaniel spider mites
overwinter as adults under bark or in trash at the base of trees. They move into the tree canopy in
the spring and produce several generations through the summer. The feeding action of these
mites causes the foliage to turn pale green to a bronzed appearance. Leaves may crinkle or
become densely webbed. On pear, the leaves will turn black and drop. Severe leaf injury can
result in poor fruit size, colour and a reduction in fruit set the following season.
Management:
Healthy, well-maintained trees will tolerate higher mite populations than weak or stressed trees.
Try to encourage predatory mites by avoiding use of harmful products such as permethrin.
Predatory mites can effectively control these mites if supplemented with a dormant oil spray just
prior to bud burst. NOTE: Oil controls European red mite eggs but not two-spotted mite. If
damage occurs in the summer, wash mites from leaves by sprinkling trees with a garden hose or
treat with insecticidal soap or summer oil at label rates.
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Pear Psylla

(Cacopsylla pyricola)
Adult pear psylla fly to pear trees from
nearby overwintering sites in the early
spring. Bright yellow to orange eggs are
laid on the small branches. Immature psylla
are very small, flattened yellow to black
insects usually found within a drop of
honeydew on the undersides of leaves.
Mature forms are winged, green to black in
colour and jump from the leaves when
disturbed. The large amounts of honeydew
produced by the nymphs and adults drips
onto the fruit and leaves. Black sooty
Pear psylla adult and hardshell stages
mould grows on the honeydew causing
blackened unsightly areas on the fruit. Damaged leaves usually drop early.
Management:
Reduce excessive tree vigour by limiting nitrogen applications and summer pruning to reduce
psylla numbers. Psylla nymphs are attacked by several kinds of predatory insects that can keep
psylla numbers below damaging levels. Therefore, whenever possible, avoid the use of
insecticides damaging to beneficial insects.
Early Spring: About one month before bud-break, apply a dormant oil plus lime sulphur spray.
This will control adult psylla that have migrated to the pear trees, and also discourages egg
laying.
Early Growing Season: During pink bud stage, but before any blossoms have opened, apply an
insecticidal soap at label rate.
Summer: Sprays of water applied from a garden hose on a regular schedule will remove
honeydew deposits and prevent damage to fruit and leaves. Sprays of insecticidal soap will
remove honeydew and control the adults and immature stages.
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Pear Slug (Pear Sawfly)
(Caliroa cerasi)

Pear sawfly larvae and damage

Pear sawfly adult

Pear sawfly, more commonly called pear slug because of the slug-like appearance of the larvae,
overwinters as a larva in the soil. Adults emerge in the spring to lay eggs on foliage of pear and
cherry trees. A second adult brood appears in August and occasionally, a third in September. The
dark green to blackish larvae feed on the upper green tissue of the leaves so that only the veins
are left. When mature, the 7 mm long larvae turn yellow and drop to the ground to pupate.
Management:
Sprays applied against other pests on pear and cherry usually keep pear slug in check. However,
if control is necessary, spray water to knock the larvae off the leaves. Malathion can also be used.
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Scale Insects
Lecanium Scale (Parthenolecanium corni)
Look for 2 to 5 mm wide hemispherical wrinkled “bumps” (female scales) on small limbs and
twigs. Some scales are brown; others mottled brown and white. Twigs heavily infested with scale
can die back.

Lecanium scale

Oystershell scale

Oystershell Scale (Lepidosaphes ulmi)
Look for small whitish scales up to 3 mm long shaped somewhat like an oyster shell on tree
limbs and branches. Heavy infestations will retard tree growth and reduce vigour.

San Jose Scale and European Fruit Scale
(Quadraspidiotus perniciosus, Q. ostreaeformis)

Look for small, stationary, rounded “bumps” or scales
1-2 mm in diameter on the surface of limbs and twigs,
and under bark scales on the trunk. These peculiar
insects reduce tree vigour and, if present in large
numbers, may kill the tree. They will also attack fruit
causing discolouration and some deformation.
Management:
Scrape scales off infested limbs with a knife to reduce
the number of scales. Prune out heavily infested
European fruit scale
branches and consider removing old trees with
encrusted scale. Apply a dormant oil spray in late winter or early spring up to pre-pink stage of
bud development. Ensure thorough coverage. This treatment will also kill the overwintering eggs
of mites and aphids. Alternatively, spray malathion at label rate in June when the mobile stage
called “crawlers”, first appear. To detect when crawlers are active, wrap double-sided sticky tape
around infested limbs. Check regularly, using a magnifying lens, for tiny orange crawlers stuck to
the tape. Trees that receive dormant oil every spring seldom have problems with scales.
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Winter Moth and Bruce Spanworm
(Operophtera brumata, O. bruceata)

Winter moth and Bruce spanworm can cause
major damage in Southern Vancouver Island and
the Lower Mainland. The larvae (caterpillars)
attack apple, birch, blueberry, cherries (fruiting
and flowering), maple, plum, poplar and many
other trees and shrubs. Eggs hatch in late March.
In late March and early April, look for silken
threads and tiny green caterpillars, about 1 mm
long. From early April to late May or mid-June,
the caterpillars feed on flowers, leaves, buds and
young fruit. Defoliation occurs when infestations
are severe. The male moths are pale tan-grey
with a wing span of about 3.2 cm. The females
are wingless. The full-grown larvae or worms are
about 1.5 to 2 cm long. They are bright green
with three narrow, whitish stripes on each side of
the body.

Winter moth – winged males and wingless

female. Photo courtesy of Irene Verigin and Darrin
Brager

Management:
Young worms are carried on the wind and can
drift considerable distances on silken threads, so
protected trees can become infested from wild or
neglected trees in the neighbourhood.
It is important to control the larvae in April
before they bore into buds. Apply 1 or 2 sticky
bands, 15 cm wide, with Tanglefoot© or
Bruce spanworm larva
Stickem© glue, around the tree trunk no later
than mid-October to trap the females as they crawl upward to deposit eggs on the trunk and
larger limbs. To protect the tree trunk, place 3 layers of plastic wrap under the glue. Cotton or
polyester batting may be used to fill any gaps under the plastic wrap. The lower band should be
replaced when it becomes dry, filled with moths or debris, or when moths begin to be trapped on
the upper band. All bands should be removed and disposed of no later than February.
For additional control, spray with Btk or permethrin. Spray in early April when apple blossom
buds are in the pre-pink stage. Apply a second spray immediately after apple blossom time if
infestations are heavy or where re-infestation occurs from nearby neglected trees. NOTE:
Application of permethrin to leaves may result in mite problems later in the season.
Permethrin can also be applied to trunks of trees and shrubs in November to kill the female
moths as they crawl up to lay eggs.
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Diseases of Apples and Pears
Anthracnose and Perennial Canker

(Cryptosporiopsis spp.)

Anthracnose canker is a common disease of apples
in high rainfall areas. The fungus infects through
the lenticels of twigs and branches without
requiring a wound or leaf scar to gain entry.
Infections occur during wet weather especially
after the onset of fall rains. Perennial canker is a
similar disease that is more common in the
Interior.
Damage first appears as reddish-brown spots on
Anthracnose canker on apple
the bark of branches and twigs and sometimes on
the trunk of young trees. The next year, the spots
develop into well-marked, cracked, sunken and shriveled areas known as cankers. Cankers can
girdle and kill branches and young trees. The length of most cankers is 5-10 cm but some can be
over 25 cm long. The fungus can live in a canker for several years and produce spores
continually. Spores spread with rain and wind to cause more cankers, and also cause bull’s eye
fruit rot.
Management:
Do not plant susceptible varieties if there are old, cankered trees nearby. Information on cultivar
resistance is limited. The cultivars Bramley’s, Fuji, Gravenstein, King and Northern Spy are rated
as more resistant than Akane, Elstar, Empire, Gala, Grime’s Golden, Idared, Lord Lambourne,
McIntosh, Melrose, Transparent and Tydeman Red.
Prune out and remove all cankers during winter pruning. Prune out any new cankers that develop
on limbs and trunks as soon as they are discovered, and bring prunings to the landfill. Developing
cankers often girdle 1-year-old wood; remove any shoots that wilt or die suddenly during April
through July as soon as they appear.
Fungicides have not proven to be effective at controlling anthracnose on apple, and are not
recommended.
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European Canker
(Nectria galligena)

This fungal disease is most troublesome in moist
coastal areas. Infection occurs through leaf scars
and wounds during rainy, fall weather and again
during pruning and bud opening in the spring.
Small, dark brown spots called cankers that form
on infected bark produce spores in early spring.
The cankers become sunken, dead areas that
eventually girdle twigs, branches and occasionally
larger limbs. Open cankers have concentric rings
of raised tissue at the margins. Closed cankers can
European canker on apple
also form with flat, regular margins covered by
dead bark. A speckling of round, red, fungal
fruiting bodies can sometimes be seen on the surface of cankers during the second winter and
spring.
Management:
Information on cultivar resistance to canker is limited. The cultivars Bramley’s, Gravenstein,
Golden Delicious, Jonagold, Jonathan, Northern Spy, and Rome Beauty are rated as more
resistant than Cox Orange, Gala, King, McIntosh, Red Delicious or Spartan. Asian pears, as well
as ‘Comice’ and ‘Spartlett’ pears are very susceptible. Do not plant susceptible varieties if there
are old, cankered trees nearby.
Prune out and remove all cankers during winter pruning. On young trees this often means pulling
out the tree or pruning it back severely. Prune out any new cankers that develop on limbs and
trunks as soon as they are discovered, and bring prunings to the landfill.
There are no fungicides registered for control of European canker in Canada. Fungicides applied
for other diseases such as apple scab may help to reduce the numbers of new infections.
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Fire Blight

(Erwinia amylovora)

Fire blight on apple – shoot blight

Fire blight on pear –
blackened fruit cluster

Fire blight-infected apple
fruitlet with bacterial ooze

Fire blight is a serious bacterial disease of pear, apple and quince trees. It also affects a number
of ornamentals in the rose family, such as hawthorn, mountain ash and firethorn. Foliage and
branches rapidly wilt, appear scorched and die. Dead shoot tips often form a crook. Dead leaves
may remain attached to the tree after autumn leaf fall. Discoloured, slightly sunken areas called
cankers develop on twigs and branches. Fresh cankers often ooze bacterial slime. Pear trees are
highly susceptible, but apples can also be severely damaged. Fire blight is more likely to kill
young trees than older trees.
Management:
Dormant Season: Removal of overwintering cankers is a critical step in preventing and
controlling fire blight. Make cuts 15-30 cm below the canker margin.
Growing Season: Fire blight is a highly infectious disease that can be spread by rain, wind,
insects, and tools. Cut out infected shoots and branches as soon as noticed, and burn (where
permitted) or take cuttings to the landfill. Make cuts well below any visible signs of infection (40
cm). The disease can easily be spread on pruning tools, so it is important to disinfect tools after
each cut by dipping them in a disinfectant such as 10% solution of Lysol, Pinesol, 70% rubbing
alcohol or 10% household bleach. Continue to monitor for new infections, and remove them as
quickly as possible.
If fire blight is a problem, reduce soil moisture as much as feasible and reduce nitrogen fertilizer
applications. If planting apple, select varieties that are less susceptible to fire blight.
Fire blight infections take place during the blossom period when weather is warm and wet. Avoid
running sprinklers that wet the blossom of susceptible trees during warm weather. Late bloom on
pears and some apple varieties is particularly at risk. Hand-removal of late bloom can help to
prevent blossom infection.
There are no chemical sprays that can cure fire blight once a tree is infected. Preventative sprays
with copper octanoate (Cueva) can be used during the blossom period to reduce infection.
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Fruit Rots
Apples and pears in storage are subject to fruit rot
caused by many species of fungi. Some fruit rots
begin in the orchard, while others may cause infection
after harvest.
Management:
Harvest fruit prior to the onset of fall rains to reduce
fruit rot caused by canker fungi. Windfall apples
picked up off the ground may be contaminated with
other fungi and bacteria. They should not be stored
Apple with blue mold (Penicillium)
but should be processed promptly by cooking or
freezing. Never make unpasteurized apple juice from
windfalls as food poisoning could result. Fruit with fungal rots may contain mycotoxins (fungal
toxins) and should be discarded.
Non-parasitic fruit rot, also called “breakdown”, is a common problem with some varieties of
apples and pears. In most cases, harvesting at the correct time can prevent these problems. Pears
must be picked as soon as the seeds start to turn brown while the fruit is still green and hard. If
left to ripen on the tree, the fruit will turn soft and mushy on the inside.
Proper nutrient management can also reduce post-harvest rot problems. For example, calcium
deficiency is associated with storage rots, breakdown, bitter pit, and soft fruit.

Powdery Mildew

(Podosphaera leucotricha)

Powdery mildew on apple leaves

Russet damage to fruit caused by mildew

Powdery mildew is a fungal disease that infects leaves and fruits of apple and pear. Look for a
greyish-white, powdery growth on the surface of shoots, foliage and blossoms. Early season
infection can cause russeting of fruit.
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Management:
Select resistant varieties when planting. Prune for good air circulation and light penetration.
Remove infected “white tipped” apple shoots during dormant season pruning. Dormant
applications of lime sulphur will reduce the fungus on twigs but will not penetrate infected buds.
If further control is needed, spray at the pink-bud stage with a fungicide containing sulphur at
label rates. Repeat this treatment every 10 to 14 days as required. Follow all label
recommendations, precautions and days to harvest intervals. Sulphur may burn foliage and fruit
at temperatures above 26C.
Summer oil sprays (Purespray Green) will also help to control powdery mildew, but should not
be applied within 14 days of a sulphur application. The biofungicide Regalia may provide some
suppression of powdery mildew.
Apple cultivar susceptibility to powdery mildew
Resistance Rating
Very susceptible
More resistant
Highly resistant

Variety
Braeburn, Gala,Granny Smith,Gravenstein,Honeycrisp,
Idared, Jonagold, Jonathan, McIntosh, Newtown, Northern
Spy, Rome Beauty
Ambrosia, Belmac, Empire, Enterprise, Freedom,
Goldrush, Golden Delicious, Red Delicious
Liberty, Priscilla, Pristine, Williams Pride

Pear Trellis Rust

(Gymnosporangium fuscum)

Pear trellis rust on pear

Pear trellis rust gall on juniper

Pear trellis rust is a disease of pears and junipers that is common in the coastal area and Lower
Mainland of B.C., and also occurs in a few locations in the Okanagan. When pears are grown
within 30 m of infected junipers, numerous orange or yellow spots will appear on the pear leaves.
They begin as tiny dots in late May and gradually increase in size until August. In late August,
the spots swell up and spore-bearing structures emerge from the lower leaf surface. In severe
cases, fruit may also be infected and twigs may have overwintering infections in the form of
swollen galls.
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Pear and juniper are known as “alternate hosts” for this disease. Spores produced on pears can
infect only junipers, while spores produced on junipers can infect only pears.
Management:
In the coastal area, do not plant junipers and pears close to one another. They should be at least
30 m (100 feet) apart to minimize damage. Take note of your neighbours’ plants and any street
tree plantings before deciding to plant pear or juniper. In some areas, flowering pear trees have
been planted as street trees. They will eventually be damaged if you plant junipers nearby.
Remove old, infected junipers close to pear trees before April 1 to prevent infection of pear
leaves. Pick off infected pear leaves (if practical) before August 1 to prevent infection of
junipers. Fungicide sprays effective for this disease are not available to the home gardener.

Scab (Apple and Pear)
(Venturia spp.)

Apple scab on leaves

Apple scab on fruit

Scab is a common fungal disease of apple and pear trees. Early leaf infections appear as olivegreen spots with feathery margins that become brown to black. Severely infected leaves turn
yellow (apples) or black (pears), and drop early. Fruit lesions are circular and brown to black in
colour, and become corky in appearance. The fruit is most susceptible when young; early
infections often result in large fruit lesions and severely cracked and malformed fruit. The apple
and pear scab fungi are closely related but not identical. The disease does not spread from one to
the other. On apples, the fungus overwinters in fallen leaves. On pears, it overwinters in leaves
and also in small, 1 mm spots on the twigs.
Management:
Dry spring and summer weather reduces scab problems. Scab is often a continual problem in wet
areas, so in those areas avoid highly susceptible varieties (see table). Most common pear varieties
are susceptible, however ‘Comice’, ‘Conference’, ‘Sierra’ and Asian pears are less damaged than
‘Anjou’, ‘Bartlett’ and ‘Flemish Beauty’.
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Rake up and destroy fallen leaves to reduce the overwintering fungus. For pears, also prune off
and destroy infected twigs and branches.
Fungicide sprays are not always necessary in the home garden if good sanitation is practiced,
especially in the drier Interior areas. If needed, apply a recommended fungicide at bud break in
the spring (when new growth is 1.5 cm green) and repeat at the pink-bud stage; one week after
petal fall and then two weeks later. Additional sprays to provide protective coverage through
May and June may be needed for susceptible varieties in wet areas. There are few effective
fungicides registered for control of scab in home gardens. Use a fruit tree spray containing
copper octanoate, sulphur or lime sulphur, according to label directions. A fungicide containing
garlic is also registered for suppression of scab. If sprays are applied later in the season, be sure
to follow the days-to-harvest on the label. If you are not able to control scab with available
domestic fungicides and sanitation, consider having your trees professionally sprayed or replant
with a resistant variety.
Apple cultivar susceptibility to scab
Resistance Rating

Very susceptible
More resistant
Highly resistant

Variety

Ambrosia, Empire, Gala, Golden Delicious, Idared, Jerseymac,
McIntosh, Mutsu, Rome Beauty, Sinta, Summerred
Akane, Chehalis, Grime’s Golden, Honeycrisp, King, Jonagold,
Lord Lambourne, Red Delicious, Spartan, Transparent, Tydeman
Red
Belmac, Enterprise, Florina, Freedom, Goldrush, Liberty,
Priscilla, Prima, Pristine, Redfree, Richelieu, Williams Pride,
Crismson Crisp, Crimson Gold, Crimson Topaz, Galerina,
Jonafree, Novamac, Nova Spy, Otava, Pixie Crunch, Querina,
Rubinola, Scarlet O'Hara, Sundance, Wine Crisp

Other Disorders
Algae, Lichens and Moss
Green and variously coloured growths may be found on twigs, limbs and trunks of many trees
and shrubs. The growths may be leaf-like, hairy or scale-like. As a rule, algae appear first,
followed by lichens and finally moss. They do not damage the trees. They are much more
prevalent in the damp coastal climate than in the Interior.
Management:
Annual dormant sprays with lime sulphur will discourage the establishment of these growths.
Once established, however, they may be impossible to remove without physical scrubbing which
is probably not justified. Copper and other fungicides applied for disease control will also
discourage algae and lichens. For best results, apply copper spray in November followed by the
highest rate of lime sulphur when the trees are still fully dormant in January. (Do not use lime
sulphur on apricots or filberts.)
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June Drop
This is a normal stage in fruit development since apples and pears tend to set many more fruits
than can be carried to maturity. About one month after blossoming ends, some of the excess fruit
fall off over a short time. Even with June drop, too many fruit may remain on a tree, and
additional thinning is often necessary. Thin clusters down to a single fruit. Then, thin the
remaining fruit to no more than one per 15-20 cm of branch. To save yourself unnecessary work,
do not begin your regular thinning until after June drop has occurred.

Bitter Pit
Bitter pit is caused by calcium deficiency in the
developing fruit. Hot, dry weather in July or August
promotes bitter pit. Round, slightly sunken 2-3 mm
spots that are dry, brown and spongy underneath
develop, especially towards the blossom end of the
fruit. Symptoms may worsen during storage.
Management:
Water trees regularly during dry periods in summer.
Avoid excessive nitrogen fertilizer, heavy pruning
and excessive thinning. In general, large fruit will
have more bitter pit than small ones.

Bitter pit on ‘Golden Delicious’ apple

‘Bramley’s Seedling’, ‘Gravenstein’, ‘Golden Delicious’, ‘Jonagold’, ‘King’ and ‘Northern Spy’
are very susceptible to bitter pit, while ‘Gala’, ‘Red Delicious’ and ‘Spartan’ are fairly resistant.
Sprays of calcium chloride or calcium nitrate during the fruit enlargement period will reduce
bitter pit. Calcium chloride can cause some leaf burning. Do not apply when temperatures are
over 27 °C. Do not exceed 6 mL/L water. Calcium nitrate is preferred where the trees could use
some extra nitrogen. It may also cause leaf burning. Use 5-10 mL/L water.

Sunscald
Large fruit that is fully exposed to the sun during one
or more particularly warm days, may be “sunburned”.
Severely damaged tissue may turn white within a few
days. Less severe damage results in bronzed,
toughened and slightly sunken tissue that may not be
apparent until later in the season.
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Management:
While thinning, keep in mind that large, exposed fruit of varieties such as ‘King’ and ‘Jonagold’
may be damaged during hot weather. Removing fully exposed fruit and saving those that are
partly protected by leaves, reduces the risk of loss. To protect large, fully exposed fruit on a
particularly hot day, a misting sprinkler will keep the fruit cool during the critical time. This
method cannot be used repeatedly or for extended periods or it will result in other problems such
as scab. If summer pruning, do not remove too much foliage at once during hot, sunny weather.

Water Core
Under some conditions, the fruit of a few varieties becomes more or less water-soaked and
translucent when approaching maturity. If eaten promptly, these fruit are sweet and juicy.
However, they do not cook or store well. The fruit from branches with good sun exposure are
usually affected more than those grown in the shade. ‘King’, ‘Transparent’ and ‘Fuji’ apples are
commonly affected at the Coast, especially if the summer and fall weather is unusually warm and
dry.
Management:
Keep susceptible varieties well-supplied with water during warm weather. Harvest promptly,
slightly before maturity, if the fruit is to be stored.
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Insect Pests of Stone Fruit

(Peaches, Apricots, Prunes, Plums and Cherries)
Ambrosia Beetle and Shothole Borer
(Xyloborus dispar, Scolytus rugulosus)

Trees stressed from transplanting, poor soil
drainage or mechanical injury are most often
attacked. They appear wilted, and numerous
small holes 1.5 to 2 mm in diameter appear in the
bark anywhere on the tree. Beetles are dark
brown to black and about 2 mm long.
Ambrosia and shothole adults are active in the
spring; a second generation of shothole borers
appears in the late summer.
Management:

Shothole borer damage on apple

Keep trees healthy and free of stress. Irrigate and fertilize to encourage tree vigour and resistance
to infestation. Remove dead or dying limbs or trees and any wood showing beetle damage. Burn
or chip prunings; do not keep any fruit tree firewood with intact bark. Firewood with bark may
continue to breed insects for 2 or 3 years.
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Aphids

Green peach aphid.

Photo courtesy Agriculture & Agri-Food Canada

Black cherry aphid

These small (2 to 3 mm) soft-bodied, sap-sucking insects are found on leaves, twigs, or roots.
They usually occur in colonies and may be covered with a white cottony substance. Damage from
feeding may distort leaves, twigs, roots and fruit. Some species transmit virus diseases of plants.
Management:
Aphids feed on sap and are favoured by conditions that produce rapid growth. On young trees, or
when too much vigorous growth is caused on mature trees by excessive fertilizer, aphid
populations may increase and cause damage before beneficial predator insects can control them.
Encourage control by natural enemies by withholding insecticide sprays until at least 6 leaves of
the terminal (end) shoots are infested with aphids. Always check before spraying to see if
predator insects (see chapter 6) are present among the aphids as they often provide sufficient
control.
If your garden centre carries biological control agents, obtain Aphidoletes aphidimyza in May,
and release them on your fruit trees. Ladybugs are also effective aphid predators. Native ladybugs
occur in large numbers in most areas. Buying ladybugs to place on trees is generally
disappointing, since they just fly away. If predators are not present, spray with an insecticidal
soap. Malathion can also be used. Apply a dormant oil spray in late winter or early spring before
the pre-pink stage of bud development. Ensure thorough coverage. This treatment will kill the
overwintering eggs of mites and aphids. Apply summer oil for aphid control in the summer. For
woolly apple aphid, remove suckers to eliminate a source of population development, and prune
out water sprouts in August. Several predators, including syrphid larvae and a tiny wasp attack
woolly apple aphid.. Insecticides applied against other pests will aid in control of woolly aphid.
Some ants ‘farm’ aphids for their sweet honeydew secretions and protect them from predatory
insects. Applying a sticky band around the trunk or lower limbs will keep ants out of the tree and
help the predators to do their job.
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Brown Marmorated Stink Bug

Adult brown marmorated stink bug

Brown marmorated stink bug nymphs

Brown marmorated stink bug was first detected in British Columbia in 2015. It is a serious pest
and feeds on more than 100 different plant species including tree fruits, berries, grapes,
vegetables, and ornamental plants. Both adults and nymphs feed by inserting their needle-like
mouthparts into the flesh of fruit or vegetables, resulting in dead areas and distortions. They can
be a nuisance to homeowners when the adults aggregate on and in buildings in the fall to seek
warm overwintering sites.
The adult is shield-shaped, about the size of a dime, brown marbled appearance with alternating
brown and white markings on the outer edge of the abdomen. It can be distinguished from other
stink bugs by the presence of distinctive white bands on the antennae. Immature stages range in
colour from bright orange, black or brown and later stages are pear-shaped with white markings
on legs and antennae.
Management:
A tiny parasitic wasp Trissolcus japonicus that attacks the eggs of brown marmorated stink bugs
in Asia has been found in the United States and British Columbia. Other predators such as
spiders, ladybugs and lacewings will feed on brown marmorated stink bug eggs.
There are no insecticides currently available for use by home gardeners for this pest.
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Cherry Bark Tortrix
(Enarmonia formosana)

This pest occurs in the Lower Mainland of B.C., but it is not a problem in the Interior fruit
growing regions. Moths are mottled brown with coppery spots on the wings. They are about 1 cm
long, fly from May through August and lay eggs in cracks of bark of cherry trees (flowering and
edible). When the eggs hatch, the larvae bore into the bark of older cherry, apple and crabapple
trees. They live in the bark until next year. Signs of larval feeding appear as brown tubes
extending up to 1 cm out from the bark.
Management:
No insecticides are recommended. Do not plant susceptible trees, including the flowering cherry
Prunus serrulata, weeping cherry (P. subhirtella) and sweet cherry. Avoid wounding trees while
mowing or cutting weeds. Make proper pruning cuts to allow the collars to heal closed properly.
Control weeds and vegetation at the base of the trunk to keep it exposed. Remove any loose bark
and cocoons in the spring, and remove and destroy heavily infested branches or trees. A native
Trichogramma wasp is very effective at parasitizing the egg stage. To conserve beneficial
parasitoids, plant flowers in your gardens and avoid the use of insecticides.

European Earwig
(Forficula auricularia)

These are dark-brown insects, 1.6 cm long, with
large pincers at the end of the abdomen. Some
feeding damage occurs on peach, apricot and
nectarine as fruit ripens but their presence inside
split-stone fruits is most offensive. However,
earwigs also act as biological control agents against
some pests and as such are considered beneficial.
Management:

Earwig

For soft fruit trees, apply controls in May to midJune before earwigs become resident in the tree canopy. Use a combination of the following
methods:






Trap and kill earwigs by wrapping several 15-cm wide bands of corrugated cardboard
around the tree trunks. Remove and place in freezer during the day and then re-apply in
the evening after the dead earwigs are shaken out.
Keep earwigs out of trees by wrapping a smooth part of the trunk with a 10-15 cm wide
band of plastic and applying a 3-5 cm wide band of Stickem© glue or Tanglefoot© to the
plastic. Apply the sticky barrier before earwig activity is first noticed.
Use commercial earwig baits on the ground at the base of trees.
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Place rolled up or crumpled newspaper in the tree to trap earwigs for disposal. Keep
newspaper dry by covering with plastic bags.
Place small boxes stuffed with crumpled paper or rolls of newspaper on the ground to
capture earwigs for disposal.
Remove debris and weed growth from the base of trees to aid in earwig control.

Leafrollers and other Leaf-eating Caterpillars
Leafrollers
These pests attack a wide range of fruit and
ornamental trees and shrubs. Some feed from
within rolled leaves; others skeletonize leaf
surfaces. Damage may occur throughout the
growing season. It is important to control these
pests to prevent infesting near-by commercial
tree fruit orchards.
Larvae of the oblique-banded and three-lined
leafrollers and the eye-spotted bud moth emerge
from overwintering sites on host trees in the
Leafroller larva
spring to feed on newly emerged leaves, flower
buds, blossoms and young fruit. Bud moth
larvae appear again in mid-summer to feed on leaves and fruit. The leafrollers may have 1 or 2
summer generations. All 3 species feed under leaves attached to fruit, between touching fruit, or
in rolled-up terminal leaves. Fruit-tree and European leafroller larvae hatch from overwintering
eggs during apple blossom time and also feed on blossoms and young fruit. Moths from this
generation lay eggs that hatch the following year. Apple-and-thorn skeletonizer larvae feed on the
upper surface of apple, pear and cherry leaves. The leaves turn upwards, are covered with silk
threads and gradually turn brown due to larvae eating the upper green tissue. There may be 2
generations of this pest. Mature leafroller caterpillars are green with brown or black heads, and
measure up to 2 to 2.5 cm long; bud moth larvae are brown and 1.5 mm long when full grown.
Management:
Watch plants for signs of feeding damage in the spring (chewed buds, blossoms, leaves and
young fruit).
For small infestations, remove caterpillars by hand, or by pruning and burning (where permitted).
Thinning fruit to singles will reduce fruit damage. Large infestations may be treated with Btk
(Bacillus thuringiensis). Btk is a bacterium that kills only caterpillars and is harmless to other
insects and wildlife. It is especially preferred in areas frequented by children or pets. Malathion
can also be used.
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Treat when larvae are first noticed and repeat as necessary. Btk is the only product that can be
applied during bloom, when young caterpillars are often feeding. Other products must be applied
either pre- or post-bloom to protect bees.

Winter Moth and Bruce Spanworm
(Operophtera brumata, O. bruceata)

Winter moth and Bruce spanworm can cause
major damage in Southern Vancouver Island and
the Lower Mainland. The larvae (caterpillars)
attack apple, birch, blueberry, cherries (fruiting
and flowering), maple, plum, poplar and many
other trees and shrubs. Eggs hatch in late March.
In late March and early April, look for silken
threads and tiny green caterpillars, about 1 mm
long. From early April to late May or mid-June,
the caterpillars feed on flowers, leaves, buds and
Bruce spanworm larva
young fruit. Defoliation occurs when infestations
are severe. The male moths are pale tan-grey with
a wing span of about 3.2 cm. The females are wingless. The full-grown larvae or worms are
about 1.5 to 2 cm long. They are bright green with three narrow, whitish stripes on each side of
the body.
Management:
Young worms are carried on the wind and can drift considerable distances on silken threads, so
protected trees can become infested from wild or neglected trees in the neighbourhood.
It is important to control the larvae in April before they bore into buds. Apply 1 or 2 sticky bands,
15 cm wide, with Tanglefoot© or Stickem© glue, around the tree trunk no later than midOctober to trap the females as they crawl upward to deposit eggs on the trunk and larger limbs.
To protect the tree trunk, place 3 layers of plastic wrap under the glue. Cotton or polyester
batting may be used to fill any gaps under the plastic wrap. The lower band should be replaced
when it becomes dry, filled with moths or debris, or when moths begin to be trapped on the upper
band. All bands should be removed and disposed of no later than February.
For additional control, spray with Btk or permethrin. Spray in early April when apple blossom
buds are in the pre-pink stage. Apply a second spray immediately after apple blossom time if
infestations are heavy or where re-infestation occurs from nearby neglected trees. NOTE:
Application of permethrin to leaves may result in mite problems later in the season.
Permethrin can also be applied to trunks of trees and shrubs in November to kill the female
moths as they crawl up to lay eggs.
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Mites
Mites are tiny spider-like animals, barely visible without magnification. There are several
different kinds that can affect the health and vigour of fruit trees. Dormant oil is generally
applied to reduce mite problems. Do not apply dormant oil when temperatures are below 4°C.
Dormant oil can be mixed with lime sulphur for disease control, however, lime sulphur can be
damaging to beneficial mites. Lime sulphur alone will not prevent an outbreak of mites. (Do not
use lime sulphur on apricots or filberts.)

European Red Mite, Two-spotted and McDaniel Spider Mites
(Panonychus ulmi, Tetranychus urticae, T. mcdanieli)

European red mites

European red mite eggs

European red mite overwinters as small red eggs on tree branches that hatch in the spring.
Several generations are produced over the summer. Two-spotted and McDaniel spider mites
overwinter as adults under bark or in ground cover at the base of trees. They move into the tree
canopy in the spring and produce several generations through the summer. The feeding action of
these mites causes the foliage to turn pale green to a bronzed appearance. Leaves may crinkle or
become densely webbed. Severe leaf injury can result in poor fruit size, colour and a reduction in
fruit set the following season.
Management:
Healthy, well-maintained trees will tolerate higher mite populations than weak or stressed trees.
Try to encourage predatory mites by avoiding use of harmful products such as permethrin.
Predatory mites can effectively control these mites if supplemented with a dormant oil spray just
prior to bud burst. NOTE: Oil controls European red mite eggs but not two-spotted mite. If
damage occurs in the summer, wash mites from leaves by sprinkling trees with a garden hose or
treat with insecticidal soap or summer oil at label rates.
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Peach Tree Borer
(Synanthedon exitiosa)

Peach tree borer damage with
gumming at base of tree

Peach tree borer larvae

Peach tree borer adult male

This pest attacks peaches, apricots, cherries and several other stone fruit trees. Look for gumming
at the base of the tree. Young trees may be girdled and die. Older trees may be seriously
weakened and become susceptible to other pests such as bark beetles.
Damage is caused by cream-coloured, brown-headed larvae 2.5 cm long that feed on inner bark
at the soil or just below. Adults are clear-winged moths that are active from Late June until
September depending on location. Eggs are laid on the trunk and newly-hatched larvae move
down to the crown area where they burrow into the tree.
Management:
Look for borer activity at the base of trees in the spring. Remove borers after cutting into their
tunnels with a sharp knife or by probing with a piece of stovepipe wire or other stiff wire, metal
coat hangers work well. When all borers have been removed, protect trees from re-infestation
with trunk-collars made from tar paper, thin aluminum or plastic sheeting. The collars must
cover the area around the base of the tree and 45 cm up the trunk to exclude the larvae. Make
sure the top of the collar is well sealed against the tree trunk. Polyester batting wrapped around
the base of infested trees prior to adult emergence will trap and remove emerging adults. There
are currently no registered insecticides for homeowners for the control of peach tree borers.
Rimon (novaluron) is available through commercial spray services. Pheromone traps baited with
peach tree borer lures can be used to time male moth activity.
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Peach Twig Borer
(Anarsia lineatella)

Mature peach twig borer larvae measure about 12
mm long and are reddish-brown with pale to white
body segments that give them a ringed appearance.
They overwinter as young larvae (caterpillars) on host
trees. In the spring, they bore into the developing
shoots causing them to wilt and die. These larvae
pupate and give rise to the first adult generation
which produces a single summer generation of larvae.
The caterpillars attack the ripening fruit, creating
holes and furrows at the stem end. The second brood
of adult moths that appears in late summer produces
the overwintering generation of larvae.

Peach twig borer larva

Management:
Watch for wilted shoots and destroy any larvae present. Place infested fruits in a sealed plastic
bag for disposal or put them in the freezer for a few days to kill them before placing in the
compost.

Pear Slug (Pear Sawfly)
(Caliroa cerasi)

Pear sawfly larvae and damage

Pear sawfly adult

Pear sawfly, more commonly called pear slug because of the slug-like appearance of the larvae,
overwinters as a larva in the soil. Adults emerge in the spring to lay eggs on foliage of pear and
cherry trees. A second adult brood appears in August and occasionally, a third in September. The
dark green to blackish larvae feed on the upper green tissue of the leaves so that only the veins
are left. When mature, the 7 mm long larvae turn yellow and drop to the ground to pupate.
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Management:
Sprays applied against other pests on pear and cherry usually keep pear slug in check. However,
if control is necessary, spray water to knock the larvae off the leaves. Malathion can also be used.

Scale Insects
Lecanium Scale

(Parthenolecanium corni)
Look for 2 to 5 mm wide hemispherical wrinkled “bumps” (female scales) on small limbs and
twigs. Some scales are brown; others mottled brown and white. Twigs heavily infested with scale
can die back.

Lecanium scale

European fruit scale

San Jose Scale and European Fruit Scale
(Quadraspidiotus perniciosus, Q. ostreaeformis)

Look for small, stationary, rounded “bumps” or scales 1-2 mm in diameter on the surface of
limbs and twigs, and under bark scales on the trunk. These peculiar insects reduce tree vigour
and, if present in large numbers, may kill the tree. They will also attack fruit causing
discolouration and some deformation.
Management:
Scraping the scales off the infested limbs with a knife will reduce the number of female scales.
Prune out heavily infested branches and consider removing large old trees with encrusted scale.
Apply a dormant oil spray in late winter or early spring up to pre-pink stage of bud development.
Ensure thorough coverage. This treatment will also kill the overwintering eggs of mites and
aphids. Alternatively, spray malathion at label rate usually in June when the mobile stage called
“crawlers”, first appear. Ensure thorough coverage. To detect when crawlers are active, wrap
double-sided sticky tape around infested limbs. Check regularly, using a magnifying lens, for
very tiny orange crawlers stuck to the tape. Trees that receive dormant oil every spring seldom
have problems with scales.
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Spotted Wing Drosophila

Top left: Spotted wing drosophila adult male
with wing spots.
Top right: Spotted wing drosophila adult
female.
Bottom right, Spotted wing drosophila female
ovipositor
Photo Credits: Sheila Fitzpatrick, Agriculture &
Agri-Food Canada.

Spotted wing drosophila is a serious new fruit fly pest of soft fruit and berries. It is now
widespread in Coastal and Interior fruit growing areas of B.C.
Adults are light yellow or brown flies with red eyes, about 2 - 3 mm long. They look like regular
vinegar flies but male flies have a single black spot on the end of each wing. Females have no
spots, but have a distinctive saw-like egg laying device (ovipositor) which enables them to cut
into thin-skinned fruit and deposit eggs inside.
Unlike most vinegar flies which normally infest overripe, fallen, decaying fruit, spotted wing
drosophila females lay their eggs inside intact ripening fruit. Larvae hatch and begin to feed
within the fruit, causing softening in the area of feeding. Known hosts in B.C. include cherry,
peach, plum, nectarine, apricot, strawberry, blueberry, blackberry, raspberry, mulberry,
salmonberry, thimbleberry, fig, table grape, Oregon grape, currant, elderberry and honeysuckle.
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Management:
Good sanitation practices are critical to controlling spotted wing drosophila. Clean up leftover
and fallen fruit. Seal fruit in plastic bags or freeze for at least 48 hours before disposal. Home
composting of infested fruit will not kill flies.
Harvest on time, pick clean and often, as overripe unharvested fruit serve as sources of
infestation. Refrigerate fruit as soon as possible after picking. Insecticides containing pyrethroids
or malathion registered for control of other fruit pests in the home garden will provide control of
spotted wing drosophila. Read and follow label directions and do not apply when bees are
present. Contact a commercial pesticide applicator for other chemical control options.

Western Cherry Fruit Fly
(Rhagoletis indifferens)

Western cherry fruit fly larva

Western cherry fruit fly adult and fruit
damage

The western cherry fruit fly overwinters under sweet and sour cherry trees as a pupa in the soil.
About the time cherry fruit begins to turn pink, adults emerge and after mating, females lay their
eggs in developing fruit. Peak emergence occurs at about harvest time (mid-to late July). Eggs
hatch into legless white maggots that reach 8 mm in length at maturity. They feed around the pit
(stone) of ripening and ripe cherries. There are no visible signs on infested fruit until the maggots
are nearly mature and have cut several exit holes through the skin. The maggots drop from the
fruit, burrow in the ground and may remain in the soil for 1 or 2 years.
Management:
All owners of cherry trees in the Okanagan, Creston or Similkameen areas are required by law to
prevent and control infestations of cherry fruit flies. Contact your local Regional District By-Law
enforcement officer for further information. Complete control of cherry fruit fly using sprays can
be difficult and ineffective for non-commercial growers, even if a commercial tree-spraying
service is used. Owners should carefully consider the costs and benefits of growing backyard
trees before planting, and remove trees that will not get adequate care.
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If you decide to plant a cherry tree, consider growing an early season variety such as ‘Santina’ or
‘Celeste’. Varieties that bear fruit early need to be protected from cherry fruit fly for a shorter
period of time, and may also escape serious damage from other fruit fly pests such as the spotted
wing drosophila.
Non-chemical control requires removal of all fruit before the larvae emerge. This reduces
breeding sources and fruit fly populations for next season. It is important that all fruit remaining
on the tree after harvest be removed and destroyed to prevent fruit fly production.
A non-chemical option for controlling cherry fruit fly involves preventing the fly from reaching
the fruit to lay eggs. ‘Kootenay Covers’ (www.kootenaycovers.com) markets large, specially
designed net bags that can be placed over cherry trees up to 18 feet in diameter. The covers must
be applied before cherry fruit fly emergence, usually around the time that the fruit starts to
colour. The bag is secured around the tree until after harvest, effectively excluding the fruit fly.
As an added benefit, it also protects the fruit from birds and wasps.
Pruning to keep cherry trees to a manageable size will help facilitate complete harvest of all the
fruit, and make it easier to use tree covers to exclude insects.
Chemical Control: Insecticides registered for control of cherry fruit fly are no longer available for
use by home gardeners in Canada. Commercial spray services are available in most areas and can
provide a cherry fruit fly program with effective organic and conventional insecticides. Multiple
applications during fruit ripening are necessary.
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Diseases of Stone Fruit

(Peaches, Apricots, Prunes, Plums and Cherries)

Bacterial Canker or Blight
(Pseudomonas spp.)

Bacterial canker is much more severe in the wet coastal climate
than in the Interior. However the disease has been an increasing
problem on young cherry trees in Interior regions, causing
gumming cankers and decline or death of young trees. Cherry,
peach and apricot trees are most susceptible when young. Black
or brown buds as well as blossom blast (burn) and twig dieback,
often accompanied by gumming occur in early spring.
Environmental stresses and other injuries will also cause
gumming. Cherry fruit may be infected, exhibiting numerous
small sunken black spots. Small black spots may appear on
leaves, later dropping out to leave a shot-hole appearance similar
to that caused by coryneum blight. Bacterial canker is favoured by
cool, wet weather. Most infections probably occur in the early
spring with frost damage or during wet fall weather. Large trees
can withstand quite a lot of leaf shothole without affecting fruit
production.

Gumming cankers on cherry
caused by bacterial canker

Management:
Prune out as many dead twigs and cankers as possible, making the
cut well below the diseased area (30-45 cm). Avoid spreading the
disease by pruning only in dry weather. Do not plant young cherry
trees or other Prunus species under or adjacent to old, infected
trees.
Copper sprays may help to prevent new infections but will not
cure infected trees. Copper resistance is known to be present in
the pathogen population, and will reduce copper effectiveness if
present. Make the first application prior to fall rains; repeat at leaf
fall and once or twice before buds open in the spring, if cool, wet
Shot hole on cherry leaf
weather persists. Follow label directions. Where a range of rates
caused by bacterial canker
is given, use the highest rate for dormant applications. To avoid
leaf injury, use a lower rate during the growing season, and apply
only under fast-drying conditions. Copper spray will also help to control two fungal diseases,
coryneum blight and peach leaf curl.
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Black Knot

(Apiosporina morbosa)
The black knot fungus causes black swollen
growths on the twigs and branches of plums and
prunes in coastal B.C. The disease does not occur
in Okanagan orchards, but may be seen on
chokecherry in the area. Early growths are soft,
greenish swellings, most abundant on small twigs,
though severe infections may affect larger limbs.
The knots enlarge with the tree’s growth reaching
a diameter of 15-20 cm. As they grow they
become black and hard and can girdle twigs and
branches.

Black knot on wild Prunus sp.

Management:
Japanese plums are more resistant than European plums. Sour cherry is also susceptible to black
knot. Before March 1 each year, prune out and burn or dispose of twigs and branches that have
knots. Knots on larger limbs can be cut out by removing the diseased areas and 7.5 cm beyond
the swelling down to the inner wood. Diligent pruning and gall removal must be done every year,
as the infections are not easily recognized the first year, and many will be missed.
Spray infected trees with lime sulphur at the dormant stage. Apply wettable Sulphur at full bloom
and petal fall, according to label directions.

Brown Rot

(Monilinia fructicola)
Brown rot begins at the blossom stage. Infected blossoms wilt, shrivel and become covered with
greyish mold. Petals may appear light brown or water-soaked, similar to frost injury. Blighted
blossoms do not produce fruit. The amount of blossom blight directly affects the amount of fruit
rot. Dead blossoms may stick to twigs or remain trapped inside clusters of cherries until harvest,
providing a source of spores for the fruit rot phase. On peaches and apricots the infection may
spread to twigs, causing brownish, oval cankers that may girdle and kill twigs. Gumming may
also occur on infected twigs.
Fruit Rot: Fruit rot first appears as small, circular brown spots that increase rapidly in size
causing the entire fruit to rot. Light brown to greyish spores appear in tufts on rotted areas.
Infected fruit eventually turn into shriveled, black mummies that may drop or remain attached to
the tree through the winter. Brown rot can be serious on injured fruit such as cherries split by
rain.
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Peach with brown rot

Plums infected with brown rot

Apricots are very susceptible to shoot blight
caused by brown rot

Mummified fruit are a source of brown rot and
should be removed

Management:
Remove rotten fruit from the tree and fallen fruit from the ground to reduce disease spread and
overwintering potential. Prune out any cankered or dead twigs as they are found. Remove and
destroy any mummified fruit and blighted twigs during winter pruning, and remove excessive
branches to allow for increased air flow. For cherry varieties that produce heavy clusters of fruit
prone to brown rot, it can be helpful to reduce cluster formation by shortening the current
season’s growth, or by hand thinning fruit while fruitlets are still green. Fruit thinning can also
reduce brown rot on other stone fruit by reducing fruit-to-fruit contact. Fruit thinning will also
increase the size of fruit.
Avoid injuring or bruising fruit when picking, and discard all fruit with brown rot spots before
storing. To reduce brown rot in peaches being ripened for canning, spread them out in a single
layer so that they do not touch one another.
Trees with a history of brown rot may require one or more fungicide applications. Spray trees at
the pink bud stage and at full bloom and again during fruit ripening if rainy conditions occur. A
fruit tree spray containing copper octanoate or sulphur may be used. If a commercial applicator is
hired to do the spraying, other, more effective commercial fungicides may be used.
If you are planning to plant a cherry tree, consider growing an early season variety such as
‘Santina’ or ‘Celeste’. Varieties that bear fruit early are more likely to escape insect damage that
can lead to brown rot and other fruit rots.
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Cherry Leaf Curl and Witches’ Broom
(Taphrina wiesneri)

Cherry leaf curl occurs in coastal B.C., but it is
uncommon in the Interior fruit growing areas.
Broom-like tufts develop on branches. Leaves are
thick and reddish with a white fungal growth on the
undersurface. The causal fungus is closely related to
the one causing peach leaf curl but the damage on
cherries is minor.
Management:
Once a branch has become infected it will remain so.
Cherry leaf curl affected branch on sweet
Trace the broom to where it grows from a normal
cherry
branch; prune it out at least 30 cm below that point.
This should be done early in the growing season when the brooms are easily seen. Brooms leaf
out earlier and have no flowers when compared with healthy branches. Do not plant young cherry
trees under or adjacent to old, infected ones.

Coryneum Blight (Shot Hole)
(Wilsonomyces carpophilus)

Warm, wet weather favours this fungal disease
which infects buds, blossoms, leaves, fruit and
twigs. Leaves develop numerous small, tan to
purplish spots approximately 6 mm in diameter that
drop out causing a shot hole appearance. Red to
purplish spots also form on the fruit and can be
accompanied by a clear, gummy exudate. Gummy
twig and branch cankers also occur. On apricot
trees, limb cankers occasionally develop. The
fungus overwinters on infected twigs and buds,
which are the main sources of infection for leaves
and fruit in the spring.

Coryneum blight on apricot

Management:
During the dormant season rake up and destroy fallen leaves and prune out and destroy twigs and
branches with cankers. Avoid over-tree sprinkler irrigation.
After Harvest: To prevent twig and bud infections, apply a copper fungicide after harvest on
peaches, or early September (before fall rains) on apricots and cherries. This spray also helps to
control peach leaf curl. Follow label recommendations and precautions.
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Peach Leaf Curl
(Taphrina deformans)

Peach leaf curl is a disease of peaches and nectarines.
Infection of buds occurs in late winter or very early spring,
as soon as buds begin to swell. Infected buds produce
leaves with a reddish tinge, a thick, crisp texture and curled
growth. A white dusting of the fungus forms on the leaf
surface. Infected leaves will drop early. Secondary leaf
development may also become infected under cool and wet
conditions. Occasionally twigs become infected and
distorted and infected fruit surfaces develop a reddish
growth. Severe leaf curl infections can result in fruit drop,
increased susceptibility to winter damage, die-back of
terminal twigs and failure to set fruit. Repeated defoliation
can weaken and eventually kill trees.

Peach leaf curl

Management:
No peach variety is immune to leaf curl, but ‘Pacific Gold’ and ‘Renton’ are partially resistant,
and ‘Redhaven’ and most varieties derived from ‘Redhaven’ have some tolerance. Avoid
infection by planting and training trees under the eaves of buildings or other sites where they are
protected from rain or by erecting a temporary shelter over trees. The fungus attacks buds and
newly-developing leaves so trees require protection from rain during the early spring. Prune off
and dispose of dead twigs or branches.
Spring: Only developing leaves are susceptible, therefore it is essential that fungicides be applied
before the buds break in the spring. Control measures are of no value after the disease becomes
evident. Apply lime sulphur at the full dormant rate before early season bud development. This
may be as early as February in coastal areas. Complete coverage is essential for effective control.
Fall: A spray of copper applied after harvest in September will give adequate control of peach
leaf curl in most years in the Interior. However, in wet years or in wet climate areas, the late
winter dormant spray is also needed. Copper applied in September will also help to control
Coryneum blight.
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Little Cherry Disease
(Little cherry virus)

Little cherry disease is caused by a virus that infects
sweet and sour cherry, as well as ornamental
flowering cherry. Some or all of the fruit on an
infected tree will be smaller than normal and lacking
in flavour and sweetness. The fruit are half to twothirds normal size, do not ripen properly and remain
poorly coloured. Fruit symptoms are most
pronounced in the ‘Lambert’ variety.
Little cherry virus is spread by mealybugs. The virus
is also readily transmitted by all types of budding
and grafting, if infected plant material is used.

Little cherry virus on ‘Lambert’ cherry
(healthy fruit in bottom row)

Little cherry virus is a declared pest in B.C., under
the authority of the B.C. Plant Protection Act, Little
Cherry Control Regulation. The regulation applies
to both the Okanagan-Similkameen and Creston
Valleys. It prohibits the planting or sale of
ornamental flowering cherries in these fruit-growing
regions.
Management:

Little cherry virus on ‘Celeste’ cherry
(healthy fruit on right)

Plant only healthy, virus-free trees, and use only
virus-tested material for propagation. New cherry
trees should not be planted close to older cherry trees that may be infected with little cherry or
other harmful viruses.
Removal of diseased trees is essential for control of this disease. Trees with little cherry virus
must be removed under the authority of the BC Plant Protection Act, if they are located within
the “Little Cherry Control Area”.
There are no chemical controls available for virus diseases. However, insecticide sprays for
cherry fruit fly can be helpful to control the vector, the apple mealy bug. Biological control by a
predatory wasp species helps to keep mealybug populations at low levels in many areas of B.C.
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Powdery Mildew

(Podosphaera clandestina, Sphaerotheca pannosa)

Powdery mildew on cherry leaf

Powdery mildew on nectarine

Powdery mildew is a fungal disease that infects leaves and fruits of cherry, peach, and nectarine.
Look for a greyish-white, powdery growth on leaves and white patches on fruit.
Management:
Prune for good air circulation and light penetration. Rake and remove or compost leaves in the
fall to help reduce disease pressure. Early season sweet cherry varieties are much less likely to
have fruit damage caused by powdery mildew than late season varieties.
Dormant applications of lime sulphur will reduce the fungus on twigs. If further control is
needed, spray at the blossom stage with a sulphur fungicide at label rates. Repeat this treatment
every 10 to 14 days as required. Follow all label recommendations, precautions and days to
harvest intervals. Sulphur may burn foliage and fruit at temperatures above 26 C, and should not
be used on apricots. Summer oil sprays (Purespray Green) will also help to control powdery
mildew, but should not be applied within 14 days of a sulphur application. The biofungicide
Regalia may provide some suppression of powdery mildew.

Other Disorders
Fruit Drop
Fruit that appears to be growing normally may suddenly drop before ripening. This natural fruit
thinning can have many causes, including poor pollination, cold injury, heavy set and
competition between fruit. Fruit trees commonly set more fruit than they can carry.
Early season fruit drop may result from poor pollination, which is often a problem when bloom
occurs during cold rainy weather. Be aware that some cherry varieties require cross pollination.
When purchasing a cherry tree, determine whether that variety is self-fertile, or if it requires
cross-pollination with another variety.
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June Drop is a wave of natural fruit drop that occurs in late May or early June, when a tree sheds
fruit “over and above” the amount it can carry. Smaller and weaker fruit will be dropped.
Note that hand thinning is important to reduce fruit loads, increase fruit size, and limit alternate
year bearing, and is often still necessary even after natural fruit drop. It also reduces disease and
insect damage by increasing air flow around the fruit and reducing fruit-to-fruit contact.
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Chapter 14

Pests of Nut Trees

Pests of Nut Trees
This chapter describes insect and disease problems of nut trees. Management information
describes preventative and cultural measures that may control the pest. Try these first.
Sometimes the management information also mentions pesticides. When more than one
pesticide is mentioned, the least toxic pesticide is listed first. Before using a pesticide read and
follow label directions, including the precautions, rates and days-to-harvest. See the “Pesticide
Table” in Appendix I for information on available home garden pesticides. Also read Chapter 8
"Using Pesticides to Manage Pests". It contains important safety information.
Proper identification of plant pests and diseases is an important step before attempting to
control the pest. Not all plant problems are caused by pests; some are caused by cultural,
nutritional or environmental conditions. See Chapter 2 for information on how to get help
identifying plant problems.
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Insect Pests of Hazelnut (Filberts)
Aphids
Aphids can be found on the underside of
hazelnut leaves. There are two main aphid
species of concern in hazelnuts: the filbert
aphid, Myzocallis coryli, and the hazelnut
aphid, Corylobium avellanae. Aphids suck
fluids from plant cells, causing yellowing,
wilting, and distortion of leaves. Honeydew is
produced as excrement, which causes the
growth of black sooty mould on the surface of
leaves. The filbert aphid overwinters as eggs
in crevices on bark and around bud scales.
Eggs hatch in the spring, and the young
aphids feed on the underside of expanding
leaves. Aphids mature rapidly and give birth
Aphids on the underside of a hazelnut leaf.
to live offspring allowing for large population Photo courtesy of Ontario Ministry of Agriculture, Food &
increases in summer. Colonies form on the
Rural Affairs, © Queen's Printer for Ontario
undersides of leaves, with all growth stages
present. There are several generations each summer.
In late summer and fall, aphids mate and lay overwintering eggs.
Management:
Excess nitrogen can encourage aphid activity; ensure fertilizer applications are suitable.
Many species of predators and parasites of aphids are present in B.C. and help to keep these
pests under control, particularly in mid and late summer. Insecticides are available for
aphids, but are not normally needed for management on hazelnut in B.C.
Some ants ‘farm’ aphids for their sweet honeydew secretions and protect them from predatory
insects. Applying a sticky band around the trunk or lower limbs will keep ants out of the tree
and help the predators to do their job.
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Brown Marmorated Stink Bug
(Halyomorpha halys)

Adult brown marmorated stink bug

Brown marmorated stink bug nymphs

Brown marmorated stink bug was first detected in British Columbia in 2015. It is a serious pest
and feeds on more than 100 different plant species including tree fruits, nuts, berries, grapes,
vegetables, and ornamental plants. Both adults and nymphs feed on nuts, causing blank nuts and
corking. They can be a nuisance to homeowners when the adults aggregate on and in buildings
in the fall to seek warm overwintering sites.
The adult is shield-shaped, about the size of a dime, brown marbled appearance with
alternating brown and white markings on the outer edge of the abdomen. It can be
distinguished from other stink bugs by the presence of distinctive white bands on the antennae.
Immature stages range in colour from bright orange, black or brown and later stages are pearshaped with white markings on legs and antennae.
Management:
A tiny parasitic wasp Trissolcus japonicus that attacks the eggs of brown marmorated stink
bugs in Asia has been found in the United States and British Columbia. Other predators such as
spiders, ladybugs and lacewings will feed on brown marmorated stink bug eggs.
There are no insecticides currently available for use by home gardeners for this pest.

Pests of Nut Trees - Home and Garden Pest Management Guide

14-3

Leafrollers and otherLeaf-eating Caterpillars
These pests attack a wide range of fruit and ornamental trees and shrubs. Some feed from
within rolled leaves; others skeletonize leaf surfaces. Damage may occur throughout the
growing season. Bud damage can occur in early spring, as well as leaf damage in spring and
summer. Severe infestations may nearly defoliate small trees. Some common species include
Bruce spanworm, winter moth and European/filbert leafroller.

Bruce Spanworm: early spring bud feeder

Leafroller: spring and summer bud and leaf
feeder

The life cycles vary between species, but most species overwinter as larvae or eggs,
hatching and/or becoming active and feeding in the spring, when green tissue first appears.
The larvae feed on leaves and buds. Leaf-rolling caterpillars will roll leaves up as they
expand, using silken webbing, where they hide during the day. Bruce spanworm and winter
moth larvae feed on buds from March-May, and have one generation per year. European or
filbert leafroller has one generation per year, with larvae present in mid summer. Oblique
banded leafroller has two generations per year, so can cause damage to foliage and buds in
both spring and mid summer.
Visually examine buds and leaves for presence of larvae and feeding damage. Some
species, including the European/filbert leafroller and oblique banded leafroller, can be
monitored for moth flight using pheromone baited traps in summer, to estimate population
and timing of flight.
Management:
Normally in B.C. foliage feeding caterpillars do not reach high enough levels to warrant
spraying in established large trees. However, it may be necessary in smaller trees that are
not yet fully established. Naturally occurring predators and parasites of leafrollers and other
caterpillars are widely present in B.C. and will help manage these pests. For small
infestations, remove caterpillars by hand.
Insecticides are registered for use in tree nuts for caterpillar control. A microbial insecticide
containing Bacillus thuringiensis kurstaki (Btk) that kills only caterpillars and is harmless to
other insects and wildlife is available to help control foliage feeding caterpillars.
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Filbertworm
(Cydia latiferreana)
The filbertworm is a caterpillar that feeds in nuts of hazelnuts and oaks. Though a major pest in
some growing regions, it has only limited impact in B.C. Adult moths are gray to reddish with
golden bands across each forewing. After mating in the spring, female moths lay single eggs
near developing nuts from June through until fall. After 8-10 days, eggs hatch and larvae enter
a nut to feed, where they remain for up to 4 weeks until they are about 1 cm long. Larvae are
whitish with a brown head. Exit holes in nuts bored by the larvae are evident in harvested nuts,
as well as frass and webbing. Larvae overwinter on the orchard floor under leaves and other
debris, about 2-5 cm deep, in a cocoon. In the spring, the larvae pupate and the moths emerge.
There is one generation per year.
There are no insecticides available for this pest for use in the home garden.

Filbertworm larva

Adult filbertworm moth

Photo courtesy of Ken Gray Insect Image
Collection, Oregon State University, CC BY 4.0

Photo courtesy of Ken Gray Insect Image Collection,
Oregon State University, CC BY 4.0

Scale Insects
Various species of scale insects are present in B.C. Scale insects have piercing-sucking
mouthparts, used to suck plant fluids, which can cause unthriftiness and even death of small
branches if populations are high enough. Scales produce large amounts of honeydew as
excrement, which hosts the growth of black sooty mould.
Scale nymphs (‘crawlers’) can be small, flat, oval and mobile when they are young, and
walk readily on the plant surface. They can disperse to new plants via wind, rain, irrigation,
or by the movement of people and machinery. As crawlers age, they settle on the plant
surface, and suck plant fluids. Adults form into the characteristic ‘scale’ and eggs are
produced under it, resulting in a new crop of crawlers.
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Lecanium scale

European fruit scale

Management: Scale can be rubbed off plants by hand with a glove or toothbrush. Major
infestations can be pruned off. As with aphids, avoid excessive nitrogen fertilizer or water
applications, as this may encourage population growth. Late winter applications of dormant
oil will help to suppress overwintering scales. Applications of summer oil at the crawler
stage will help control populations. There are many parasitoids and predators of scale
insects in B.C., and these generally keep scale populations in check.

Bud Mites
Bud mites feed within flower and leaf buds, causing buds to swell into oversized ‘big buds’, or
blasted buds. Two species are responsible for this damage: Phytoptus or Phytocoptella
avellanae (the filbert bud mite), and Cecidophyopsis vermiformis. These damaged buds dry up
and fall off, and mites move to new buds. Buds may open or partially open, but will be
distorted, rigid, and brittle and catkins produce little or no pollen. Hazelnut varieties differ in
susceptibility to bud mite infestation. These tiny sausage shaped mites overwinter within the
buds. In summer they move from old buds to newly formed buds and cause them to expand
from late summer through winter. Mites are protected within buds most of the time. They
cannot be seen with the naked eye but can be detected by the damage they cause.
When big buds and damage is present, begin management which includes pruning and
destroying infested buds where possible. At least two applications of sulphur or lime sulphur
sprays in late winter and spring will kill exposed mites as they move from old buds to new
buds. Predatory mites may help control these pest mites.
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True Bug
(Phylus coryli)
This true bug is omnivorous. It does feed on hazelnut leaves and this damage can be seen
readily on the leaves throughout the season. Phylus coryli is also a predator of aphids, and is
native to Europe but is now common in south west B.C. It has at least two generations per
year, and either the black adults with yellow legs or the yellow nymphs can be seen throughout
the season.
No management is expected to be needed for this insect.

Feeding damage to hazelnut leaf from Phylus coryli

Leafhoppers
Leafhoppers are widely present in BC, and several species feed on many species of plants and
crops, causing characteristic speckling on leaves from adult and nymphs feeding. Leafhoppers
feed by piercing plant cells and sucking the fluids out.
Depending on the species, leafhoppers may overwinter as adults or eggs. Populations increase
through summer, and may have 2 or more generations per year. Adults are winged, nymphs are
highly mobile. Both are easily disturbed and fly or disperse readily, making it difficult to
visually identify the insects in the field, or catch for further examination. Management may be
justified in small trees if nymph populations are high and extensive speckling is evident on
hazelnut leaves. Some natural biocontrol may occur, but does not always provide adequate
control.
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Hazelnut (Filbert) Diseases
Bacterial Blight
(Xanthomonas arboricola pv. corylina)
Brown leaf spots and reddish-brown sunken cankers on young twigs are common. Buds may
also be brown and shriveled. Clusters of dead leaves remain attached to dead branches in fall.
Management:
Prune out and remove twigs or branches that have died from this disease. Make pruning cuts
well below the infected area. Apply a copper spray before nut drop in late August to early
September. Repeat in early spring prior to bud break. In Oregon, ‘Barcelona’ and ‘Du Chilly’
are rated susceptible.

Eastern Filbert Blight
(Anisogramma anomala)

Dark-brown to black stroma, bearing spores, are produced on infected branches in a uniform
manner

This disease is widespread in the Lower Mainland area of B.C., but has not yet been detected
in the B.C. Interior. Sunken cankers develop in branches. The cankers continue to expand each
year and may girdle and kill the branches and trees. Black, raised, fungal fruiting bodies are
produced in cankers in relatively straight rows, lengthwise along the branches.
Management:
Pruning and burning (where permitted) diseased wood prior to bud break is recommended. It is
also recommended that susceptible varieties such as ‘Ennis’ and ‘Daviana’ should be sprayed
3-4 times at 2-3 week intervals starting at bud swell with a copper spray. Resistant varieties of
hazelnut are available but currently in limited supply.
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Insect Pests of Walnut
Walnut Husk Fly
(Rhagoletis completa)
Walnut husk fly is now established throughout the
Okanagan Valley and Lower Fraser Valley. It is
similar to the western cherry fruit fly in appearance
and life history. It overwinters as a pupa under host
trees. Adult flies begin to emerge about mid-July for
4 to 6 weeks. Emergence can be monitored using
yellow sticky traps baited with ammonium carbonate
Walnut husk fly damage
and suspended inside the canopy clear of leaves.
Eggs are laid in the developing husk and the white
legless maggots feed only on the husk tissue, turning it black and spongy. The husk does not
drop off when the fruit is ripe, making the nuts black and messy to pick. Mature larvae drop to
the ground and burrow into the soil to pupate. Husk fly injury can be confused with that of
walnut blight because of the blackened appearance of the husk.
Management:
Because the fruit inside the nut is not damaged, control is really not required. Removal and
destruction of infested nuts and fallen husks will aid in reducing fly numbers. Make sure to
remove the damaged husk in order that the fruit will dry properly and not go moldy. Use
ground barriers like landscape fabric, tarp and other dense mulches under the tree to prevent
maggots from emerging and also pupating in the soil. There is no registered home garden
insecticide for this pest at present. GF-120 is a fruit fly control product that is approved for use
in organic orchards and commercial orchards. It contains a bait that attracts adult husk flies and
an insecticide, spinosad, which kills the flies. Although not currently available to home
gardeners, this product and other insecticides may be available through commercial spray
services.
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Fall Webworm
(Hyphantria cunea)
Tent-forming caterpillars appear in late summer to early fall on a wide range of trees. The nests
are unsightly but the damage to trees is less than that caused by earlier emerging caterpillars,
such as forest and western tent caterpillar, because the trees have had time to store reserves for
the winter.

Fall webworm tents

Fall webworm

Management:
Prune out and destroy nests when they appear or spray with Btk or pyrethrins at label rates.
Prune host tree to lower canopy to make it easier to reach the nests. There are several natural
enemies that feed on fall webworm larvae.

Walnut Blister Mite
Aceria erineus
Feeding by tiny eriophyid mites causes blister-like
swellings on the upper leaf surface. The lower leaf
surface develops orange to brown felt-like masses in
depressions. The mites overwinter beneath bud
scales. Several generations occur during the
summer.
Management:
No control is necessary. Damage is cosmetic with no
significant harm to the tree.

Galls on walnut leaf caused by blister
mites
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Walnut Diseases
Bacterial Blight
(Xanthomonas campestris pv. juglandis)
Brownish spots develop on new spring leaves, causing them to scorch, wither and drop. Black
slimy spots appear on nuts, penetrating both the husk and shell. It is especially common in
coastal areas.
Management:
Spray with a fungicide containing copper using the higher rate in the fall after leaves have
dropped. Apply the lower rate in the spring when new leaves are first visible and again 2 weeks
later. Spring applications must be made during fast-drying weather conditions to avoid plant
injury.
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Chapter 15

Pests of Vegetables

Pests of Vegetables
This chapter describes insect and disease problems of vegetable crops, beginning with
pests that affect many different vegetables, followed by pests of specific vegetables.
Management information describes preventative and cultural measures that may control
the pest. Try these first. Sometimes the management information also mentions
pesticides. When more than one pesticide is mentioned, the least toxic pesticide is listed
first. Before using a pesticide, read and follow the manufacture’s label directions,
including the precautions, rates and days-to-harvest. See the “Pesticide Table” in
Appendix I for information on available home garden pesticides. Also read Chapter 8
"Using Pesticides to Manage Pests". It contains important safety information.
Proper identification of plant pests and diseases is an important step before attempting to
control a pest or disease. Not all plant problems are caused by pests; some are caused by
cultural, nutritional or environmental conditions. See Chapter 2 for information on how to
get help identifying plant problems.

Pests Affecting Many Vegetable Crops
Insects
Aphids
Aphids are pear-shaped, winged or wingless, sapsucking insects. They are small (2-3 mm), variously
coloured, soft-bodied insects that usually occur in
clusters or colonies on the underside of leaves and
on new growth. Aphid colonies can increase
quickly.
Nearly all vegetables are susceptible. Affected
plants are wilted and stunted; new buds malformed.
The leaves turn yellow and may become twisted and Green peach aphid
curled. Aphids secrete honeydew causing a shiny, sticky film on the leaves. In addition to
the direct damage caused by aphids, some plant viruses are transmitted from plant to
plant by aphids during feeding. There are many species of aphids. Some have a wide host
range and can become established on a number of crops, and some have a narrow host
range.
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Management:
Aphids are best controlled as soon as they are noticed when colonies are small and before
plant leaves start to curl. Do not spray insecticides if large numbers of ladybugs, aphid
midges, hover fly larvae, lacewings or other predators are present (see “Beneficial
Insects”, Chapter 6). Buying ladybugs to release is usually disappointing because they
tend to fly away. In most gardens, there are enough native ladybugs present.
Aphids can be removed from many plants by hosing down the plants with water. Once
knocked off tall plants, wingless aphids may not return to the plant. Repeat when aphids
reappear. If an insecticide is needed, treat plants when aphids are first seen with
insecticidal soap or pyrethrins. Follow the label instructions, and observe the days to
harvest, which may vary from one vegetable crop to another.

Brown Marmorated Stink Bug

Adult brown marmorated stink bug

Brown marmorated stink bug nymphs

Brown marmorated stink bug was first detected in British Columbia in 2015. It is a
serious pest and feeds on more than 100 different plant species including tree fruits,
berries, grapes, vegetables, and ornamental plants. Both adults and nymphs feed by
inserting their needle-like mouthparts into the flesh of fruit or vegetables, resulting in
dead areas and distortions. They can be a nuisance to homeowners when the adults
aggregate on and in buildings in the fall to seek warm overwintering sites.
The adult is shield-shaped, about the size of a dime, has a brown marbled back with
alternating brown and white markings on the outer edge of the abdomen. It can be
distinguished from other stink bugs by the presence of distinctive white bands on the
antennae and legs. Immature stages (nymphs) range in colour from bright orange and
black, black and white, to mottled brown in later stages. They are pear-shaped with white
markings on legs and antennae.
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Management:
Low numbers of brown marmorated stink bugs
can be removed by hand, sweeping or a shop
vacuum. Prevent entry into the home by sealing
off any access points. The use of insecticides for
controlling brown marmorated stink bugs in the
home is not recommended. Traps to catch the
adults and nymphs are available for purchase, or
can be constructed at home. Traps will not
eradicate the bugs from your area, but can be
useful to remove some of them from your home
and surrounding area.

Brown marmorated stink bug sticky trap
and lure system

In spring and summer brown marmorated stink
bugs are outside feeding on plants. Plants can be protected from bug feeding by using
floating row covers, netting or mesh covers, put on before bugs become active, or when
new plants are planted. Trap and lure systems continue to improve for brown marmorated
stink bugs, and use can help with collecting and removing bugs from gardens. Be sure to
remove any stink bugs from harvested fruit containers, to prevent any flavor impacts.
Beneficial insects and mites prey upon and parasitize stink bug eggs and nymphs, and can
help keep bug numbers in check.

Cutworms
Holes are chewed in leaves or young plants
are cut off near the soil surface by
cutworms. These are fleshy, soft-bodied
caterpillars up to 4 cm long which curl up
when disturbed. Most of these pests emerge
from the soil at night to feed on the plants
and then return to the soil during the day.
Management:

Variegated cutworm, photo courtesy of Ted

Kropiewnicki, Bugguide.net
Protect plants from cutworms by placing a
collar around them at transplanting time.
Use tin cans, milk cartons or tarpaper as collars for plants such as tomato and cabbage.
This method is not suitable for closely-seeded plants such as peas and beans. When soil
has warmed up in late May, insect parasitic nematodes can be watered into the soil one
week before setting out transplants.

It is difficult to find cutworms particularly if the population is not high, and because they
feed at the soil level and mostly at night. If there are only a few cutworms in your garden,
you may be able to find them by scuffling the soil around damaged plants. A 1/4 cup of
dish washing liquid in a pail of water, splashed on the ground around damaged plants,
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will often bring cutworms to the surface. For climbing cutworms, you can also patrol the
area where damage has been seen with a flashlight at night and pick them off the plants.
Collect them in an ice cream bucket and freeze for at least 24 hours before dumping them
in the compost or drop the caterpillars into a bucket of soapy water to kill them.
If climbing cutworms are too numerous to pick off or the above methods are not practical
in your situation, spray plants with Btk (Bacillus thuringiensis kurstaki) or permethrin.
Follow label instructions.
A cutworm bait can also be used. A bait consisting of 1 kg bran, 100 mL molasses or
syrup, 1 L water and 25 to 50 mL of Btk will protect young transplants and seedlings.
Place the bait at the base of the plant using about 5 mL for larger plants such as cabbage.
Remove crop residue and weeds throughout the spring and summer. Turn the soil in the
fall and keep the ground weed-free during winter to reduce the incidence of cutworms in
the following year.

Earwigs
These insects are 1.6 cm long, dark brown,
with a pair of pincers at the rear end. They
are useful predators of other insect pests and
usually cause only minor damage to garden
plants. Ragged or shredded looking holes in
the leaves of vegetables can be caused by
earwigs. Most damage occurs at night
because earwigs hide in soil crevices or
debris during daylight hours.
Management:

Earwig

Apply control measures in May and June
before young earwigs appear or when damage is first noticed.
Since earwigs are active at night, they can be trapped in rolled or folded newspaper or
rolled up corrugated cardboard placed near plants overnight. The earwigs will crawl into
the traps at sunrise and you can drop them into a bucket of soapy water or place them in
the freezer for 24 hours to kill them. Shake the dead earwigs into the compost and then
reset your trap the next night. A plastic or tin container with some tissue paper crinkled
up in the bottom, placed upside down on stakes among the plants, will provide a hiding
place for earwigs, and is a suitable trap for earwigs. Destroy the earwigs captured in the
paper daily as described above. Earwigs take refuge in old wooden posts, tree bark, so
check your garden for these sources and remove or manage them.

Pests of Vegetables - Home and Garden Pest Management Guide

15-4

Flea Beetles
Numerous tiny round holes in the leaves of cabbage, turnips, cauliflower, radishes,
potatoes, beans, tomatoes and peppers are caused by small (3 mm) black beetles that
jump readily.

Tuber flea beetle, Epitrix tuberis. Photo

Tuber flea beetle larvae, Epitrix tuberis.

courtesy of ES Cropconsult

Photo courtesy of Agriculture Canada,
Ottawa, Bugwood.org

Crucifer Flea beetle on cabbage

Flea beetles and leaf damage on potato

Management:
Except for potatoes, fast-growing plants will normally outgrow flea beetle damage. Early
planted transplants may be more susceptible to damage. Row covers for the first 3 to 4
weeks will exclude flea beetles. Yellow sticky traps are useful for monitoring for adult
beetles. On potatoes, even small numbers of flea beetles will cause serious damage to the
tubers. Harvest potatoes in a timely manner in later summer or early fall, to prevent the
final generation of tuber flea beetles from infesting your crop. Late harvest has more
damage than early harvest.
If you are concerned that your potato crop is at risk, treat young potato plants with a
foliar application of pyrethrin insecticide at the first sign of beetle presence in the spring
to prevent tuber damage by larvae. On other plants such as crucifer vegetables, if flea
beetles are numerous and feeding on foliage, treat with pyrethrins according to label
directions. A trap crop of Indian mustard can also be planted around cole crops to protect
them from crucifer flea beetles (see page 15-29). The trap crop then needs to be sprayed
to prevent the beetles from moving to the vegetable crop.
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Garden Springtails
Bourletiella hortensis
Most species of springtails are not pests and feed
on organic matter in high moisture soil.
However, garden springtails are small (2-3 mm)
pests that occasionally damage emerging
seedlings by chewing small holes in the leaves.
Seedlings may die if severely infested. Look for
small, gray to black, wingless springtails that
jump like fleas. Garden springtails are
sometimes present in large numbers in the soil in
spring. Crops like field peppers have been
known to be affected by this pest in B.C.

Garden springtails. Photo courtesy of

Management:

Mario Lanthier, CropHealth Advising &
Research

If leaf damage occurs, apply diatomaceous earth (silicon dioxide) to the soil around the
plants. Alternatively, hose off the springtails with a water spray, or apply a foliar spray of
pyrethrins or other suitable insecticide to the affected plants.

Grasshoppers
There are several species of grasshoppers in
B.C. Only a few are pests of crops,
rangeland, and gardens. Grasshoppers can
cause damage to most garden plants if
numbers are high.
Eggs overwinter in the soil in pods laid by
the females in the fall. Nymphs hatch in the
spring (April-May) depending on the
temperature and moisture levels. During
May, nymphs can be found with sweep nets
or visual inspections. Older nymphs, shortly
before they become winged adults, do the most feeding damage to crops and gardens by
feeding directly on the foliage. Once winged adults appear in mid-summer they are
highly mobile and fly into gardens and other locations, where they can cause considerable
damage to plants. Adults are 2- 3 cm long when full grown.
Management:
It is not necessary to control the small number of grasshoppers in coastal areas. In dry
areas of B.C.’s interior, grasshopper populations can be high, and the insects move
quickly from source areas to new locations. A loosely laid row cover over garden plants
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will provide protection. Hand-picking can work if numbers are low, but is timeconsuming and usually not practical. When young wingless grasshoppers appear, assess
damage and if necessary, spray damaged plants and any grass or foliage surrounding the
garden. Repeat 1-2 weeks later if more appear. The best time to spray for grasshoppers is
at the nymph stages, before they become adults and fly to new locations. Cultivation in
the fall will disturb egg laying and help limit grasshoppers in the following year. A
microbial product called Nolobait, containing Nosema locusta can be purchased and
applied as a granular to affected areas in the spring, and repeated over the season as per
label instructions. This product is very specific to grasshoppers and will not impact other
organisms.

Leatherjackets (Crane Fly)
Tipula paludosa and T. oleracea

Crane fly (leatherjacket) larvae

Crane fly (leatherjacket) adult

Leatherjackets are larvae that feed on grass roots, particularly in moist areas. Turf then
becomes susceptible to drying and death due to root destruction by larvae. These larvae
can be pests in gardens if perennial grass is present. Larvae will feed on roots of other
plants but prefer to feed on grass. Adults are large (2 cm long) mosquito-like flies can be
observed from May through September when they lay eggs for the next generation in soil
at the base of grass. Eggs hatch within 2 weeks and leatherjacket larvae are present in the
soil from then until the following June, when they reach a length of about 2.5 cm. Tipula
paludosa has one generation per year, and adults can be seen laying eggs in AugustSeptember, and T. oleracea has two generations per year, so adults can be seen in
summer and fall. Larvae can be found any time of year, but the most damaging and easy
to find are the large spring larvae.
Management:
Healthy turf can withstand some larval feeding, but also can be a source for more
leatherjackets. To prevent leatherjacket larvae from surviving in a vegetable garden, keep
the soil weed and grass free during the fall, winter and early spring. Turning over or
cultivating the soil a couple of weeks before planting in spring will also give birds a
chance to pick out the leatherjacket larvae.
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Lygus Bugs
These insects can be a problem in northern
gardens. Adults are flattened, oval, and about 6
mm long. There is a characteristic white ‘V’ on
the back of each adult lygus bug, with a mottled
brownish colour pattern. Nymphs are green,
resemble aphids, but are faster moving and
more active than aphids. Both adults and
nymphs feed by sucking sap from growing
points and flower buds which can cause “blind
plants”, so a cabbage plant may not produce a
head, or a cauliflower may not produce a curd.

Lygus bug adult and nymphs

Monitoring:
Yellow sticky traps can be used to determine the presence of lygus bugs and when they
move into the garden from surrounding areas/fields, however, they should be used with
caution in home gardens, since they will also catch beneficial aphid midges and other
insects (see “Sticky Traps”, page 5-11). If sticky traps are to be used, we suggest only
putting out 2 traps per garden, in different areas. Put out traps early (April-May) when
plants are actively growing and flowering. If traps become covered with dirt or insects,
replace them. Check traps for lygus adults 2-3 times per week in spring. If many lygus
bugs are caught on traps, or if they are observed feeding on plants, insecticide sprays may
be justified to prevent crop damage.
Management:
Good weed control and fall tilling/cultivation and clean up/ sanitation of the garden will
reduce lygus bug numbers. Be aware of other lygus host plants, including hay fields
nearby. Netting or floating row cover over garden plants may be an option to prevent
lygus damage.
If necessary, spray for control of lygus nymphs (non-winged) with pyrethrins, insecticidal
soap plus pyrethrins, or pyrethrins alone. Follow label instructions carefully as rates and
days to harvest differ for the different vegetable crops.
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Sowbugs (Pillbugs, Woodlice), Millipedes, Centipedes
These are segmented, caterpillar-like creatures with many legs. Millipedes and centipedes
are up to 4 cm long, while sowbugs are up to 1.5 cm long. They commonly occur in
compost areas, decaying vegetation, or soil with high organic matter and where soil
remains wet during the day. Sowbugs and millipedes occasionally feed on lower parts of
healthy plants, including roots. They usually are not damaging except to young seedlings.
Centipedes feed on other insects, and not on plants. They are fast moving and are
beneficial.

European sowbug. Photo courtesy of

Millipede

Cheryl Moorehead, Bugguide.net

Centipede. Photo courtesy of Liz

Stone centipede. Photo courtesy of Liz Watkinson,

Watkinson, Bugguide.net

Bugguide.net

Management:
Locate compost bins and piles as far as possible from the vegetable beds and allow the
soil surface to dry between waterings. If additional control is required, dust along
seedling rows with diatomaceous earth (silicon dioxide). Diatomaceous earth has very
low toxicity to mammals and is effective at decreasing arthropods in general on the soil
surface.
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Spider Mites, including Two-spotted Spider Mite
Tetranychus urticae

Bronzing of cucumber leaves caused by spider
mites

Spider mites and webbing on cucumber leaf

Spider mites are tiny, 8-legged, spider-like animals. Two-spotted spider mite adults are
about 0.5-1 mm long, pale yellow to greenish with a black spot on each side of the body.
Eggs are round and clear, very small and difficult to see with the unaided eye. There are
many generations each year. Overwintering females are orange and overwinter in trash or
in the soil at the base of plants. Their feeding causes speckling, drying and bronzing of
leaves and fine webbing is also produced on leaves. Mites increase rapidly in number
during hot, dry weather.
Monitoring:
Look for mites and webbing on the underside of leaves and speckling on the upper leaf
surface. Use a 10X power hand lens to clearly see mites. Tap leaves over a white paper
and look for crawling mites on the paper.
Management:
Healthy, well-maintained plants will tolerate higher mite populations than weak or
stressed plants. Hosing plants with water disrupts colonies and slows down buildup of
spider mites. Predator mites occur naturally, and can also be purchased and released onto
infested plants. After release, do not apply insecticides that may harm the predators.
For serious infestations, spray affected plants with registered insecticidal soap or
pyrethrins. Check the pesticide label for use instructions and to be sure the crop you are
treating is listed and for the days to harvest.
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White Grubs (June Beetle Larvae)
Family: Scarabaeidae

There are several naturally occurring species in B.C., and at least one invasive species
(European Chafer which is primarily a turf pest). White grubs feed on the roots of many
plants injuring seedlings or transplants by cutting the main stem or roots below the
surface. They also tunnel into tubers and fleshy-rooted plants. They will also damage
lawns and roots of woody ornamentals and even conifers.
White grubs can be large, are curved, (“C-shaped”) while at rest, and have creamcoloured bodies with brown heads. They are found in the soil and may be numerous on
land that was recently in grass. They have a 1 to 3-year life cycle, depending on the
species.

White grub

June beetles

Ten-lined June beetle adult

Management:
Whenever possible, dig or till sod or grassland one
year before planting and keep it fallow for a year.
Birds will consume many of the grubs each time
the soil is worked up. If numerous white grubs are
present, work the soil several times before
planting to expose more grubs to predation by
birds, or hand collect and destroy the grubs to
reduce the population. There are no domestic
insecticides registered for control of white grubs in
the home garden, although there are some
Ten-lined June beetle grubs
products available for use on lawns. Parasitic
nematodes have also been effective treatments for
grubs in lawns. There may be suitable microbial products available soon in Canada for
grub control; check with your garden center.
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Wireworms (Click Beetles)
Family: Elateridae

Wireworms are the larvae of click beetles.
There are several species in B.C. In recent
years, European species in the genus
Agriotes have become more prominent
pests in B.C. Many types of garden plants
are damaged by wireworms. Wireworms
remain as larvae for up to 3 years, before
pupating and becoming adults. These
larvae feed directly on germinating seeds,
Wireworm
roots and crowns of transplants and on
developing tubers. Seedlings wilt and die,
and root crops are tunneled and become
distorted. Potato tubers may be so badly
damaged that they are unable to be used.
Wireworms are slender, up to 3 cm long,
hard-bodied, yellow and shiny. They can
be found in large numbers in soil that was
recently in pasture or grass. Wireworms
have a 3 to 5 year life cycle. They are most
Garlic plant damaged by wireworm feeding
active and cause the most damage to crops
and gardens in spring and fall when
temperatures are moderate and moisture is adequate in upper few cm of soil. Larvae go
down lower in the soil when it is too hot and dry, or too cold on the surface.
Monitoring:
During March or April, test your garden for wireworms by using pieces of potato or 2
tablespoons of whole-wheat flour mixed with a bit of water to form a sticky ball, buried
10 cm down in the soil. This bait will attract the wireworms. Mark each site with a stake
so you can dig up the bait 3 to 5 days later. Use one test spot for each 10 square meters of
garden area. If wireworms are detected, use one of the suggested controls below.
Management:
Grassy areas dug up and planted for the first time often have wireworm problems.
Whenever possible, dig or till sod land one year before planting and keep it fallow that
year. If you have blackbirds or starlings in your area, they will eat large numbers of
wireworms each time the soil is worked up. If garden plants were damaged the previous
year, turn over the soil in beds several times before planting and collect any wireworms
seen. This usually removes enough wireworms to alleviate the problem. Planting later in
the season (June) helps to avoid damage as the wireworms burrow deeper when the soil
warms up in the summer. Harvest potato crops as early as possible to avoid leaving tubers
out during September rainfall, when the wireworms move up again.
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Diseases
Damping-off and Wirestem

(Pythium, Phytophthora, Fusarium, Rhizoctonia and others)
Several soil-borne fungi and fungus-like organisms can cause pre- and post-emergence
damping-off of seedlings. Pathogens can attack seedlings before they emerge causing the
seed to decay or the seedlings to die (pre-emergence damping-off). After emergence,
seedlings may be attacked near the soil line causing them to topple over (post-emergence
damping-off). Some seedlings survive but later develop a sunken lesion girdling the stem
known as ‘wirestem’ near the soil line. Such plants eventually die, and should be
discarded as they will never produce a crop.
Management:
Under warm, fairly dry soil conditions, damping-off is seldom a problem. However,
when seeding early in wet soil, losses can be severe. To avoid damping-off, do not seed
too early in the season; use seed pretreated with a fungicide, especially when planting
large-seeded crops such as beans, peas and corn; provide good ventilation in the cold
frame or greenhouse; avoid dense plantings; space and thin seedlings. Use pasteurized
soil or artificial mix for starting seedlings in flats. Use new flats or wash and disinfect
used flats thoroughly.

Other Pests
Slugs and Snails
Slugs are soft-bodied, snail-like creatures without shells. They vary in size from 0.3 cm
to 10 cm and may be orange, grey, brown or black. They are most active at night or
during damp weather. These pests damage the foliage of most garden plants making
large ragged holes in the leaves. Look for silvery, slimy trails on soil, grass and foliage as
evidence of slugs or snails.

Common garden snail

Slug
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Management:
Slugs and snails prefer damp, shaded areas. Remove vegetative trash and other daytime
hiding places to help control them. Boards, stones, weedy areas, low growing branches,
and dense ground covers are ideal sheltering spots.
Hand pick and destroy slugs and snails to reduce their population. This is most effective
in the evening or on cloudy or rainy days, when they are more active. Place them in a
container of soapy water to kill them. Slugs and snails may also be trapped by placing
planks, grapefruit rinds or cabbage leaves on the ground overnight. The next day slugs
and snails sheltering underneath can be destroyed. Slug traps baited with fermented
liquids are commercially available or they can be home made, using beer or fermented
yeast as a bait.
Another method is to use zinc or copper strips, which repel slugs, as barriers around
raised beds. Diatomaceous earth (silicon dioxide) can also be used as a barrier around or
under plants. As the slugs or snails crawl over the powder, their outer protection is
scratched, causing them to dehydrate and die.
Where slugs or snails are a serious problem, slug and snail baits containing ferric
phosphate can be used safely without the risk of poisoning pets and wildlife. Sprinkle the
bait on the surface of the soil around plants under attack. This product is as effective as
products containing metaldehyde and much safer to use.
To protect animals and birds, baits containing metaldehyde should only be used within a
“bait station”. A simple bait station can be made out of a coffee can by cutting several
holes along the side of the coffee can near the base using a can opener. Bait is placed in
the bottom of the coffee can and the lid is replaced. This method will not protect dogs or
cats that can knock over the covers or containers to get at the bait. If there are dogs or
cats in the area and you wish to use metaldehyde, it is safer to use the RTU (ready-to–
use) liquid formulation. Do not apply metaldehyde to plants after edible parts (fruit, tuber
etc.) have formed. Follow all label directions and precautions carefully.
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Pests Affecting Specific Crops

Asparagus
Insects
Asparagus Aphid

(Brachycorynella asparagi)
Asparagus aphids are small “waxy” green, soft-bodied, sap-sucking insects up to 1.5 mm
in length. Feeding on leaves and stems causes distorted growth or a “witches’ broom”
appearance. Roots and crowns are also damaged by above-ground aphid feeding. Crowns
surviving infestations produce only a few late, weak spears the following spring.
This pest is found at Grand Forks, in the Okanagan and Similkameen areas, and as far
north as Kamloops and Spences Bridge.
Management:
Overwintering eggs are laid at the base of ferns. Early infestations can be prevented by
destroying all old fern growth before new growth appears in the spring. Cut spears close
to the ground, remove volunteer plants, and destroy crop residues.
In young non-bearing plantings, insecticide can be applied when aphids or their damage
appear on new growth.
In bearing plantings, after harvest is finished, an insecticide can be applied if aphids and
feeding damage appear on the developing fern growth. Repeat treatments as needed. Use
enough water and pressure to cover and penetrate fern growth.
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Asparagus Beetle
(Crioceris spp.)

Two types of beetles occur on asparagus.
The blue-black and yellow spotted beetle,
which feeds on spears and foliage in both
the larval and adult stages, causes the most
damage. The orange and black spotted
beetles feed on foliage, causing some
injury, but their grubs feed on asparagus
berries and cause little harm.
Management:
Common Asparagus beetle. Photo courtesy of
Destroy dead fern growth in the fall to
David Cappaert, Michigan State University,
remove overwintering sites of the adults.
Bugwood.org
Harvest spears as early as possible,
remove volunteers, and bury crop residues in the fall to reduce beetle populations.

If large numbers of beetles and grubs are present and are causing damage to spears or
foliage, spray with insecticidal soap or pyrethrins. Follow label instructions and adhere to
required pre-harvest interval (days to harvest).

Onion Thrips
(Thrips tabaci)

These tiny (0.5-1 mm) slender insects are yellow to dark brown in colour. Winged and
wingless stages may be present together on foliage and stems. Feeding damage causes
stunting and abnormal growth.
Management:
Good weed management in and around the garden will minimize thrips infestation.
Insecticide sprays applied for asparagus aphid or beetles will also control thrips.

Diseases of Asparagus
Fusarium Crown and Root Rot

(Fusarium oxysporum f. sp. asparagi, Fusarium spp.)
Infected plants become stunted and yellow. Crowns become brown and rotted, and shoots
may wilt and die. Plants grown on sandy soils and slopes are most often affected. High
soil temperatures favour the disease. The pathogens occur naturally in some soils, but can
also be introduced on seed and infected transplants.
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Management:
Resistant varieties are not available, however many hybrids such as ‘Jersey Giant’ are
tolerant to Fusarium diseases. When establishing a new planting, soak seed in 1 part
household bleach diluted with 5 parts water for 2 hours and then wash repeatedly with
water before seeding. Do not replant in areas where the disease has occurred or where
asparagus was planted within the last 5 years. Avoid soil containing old corn residue. Do
not transplant crowns from infected plants. Reduce stress on the plants by controlling
weeds and providing adequate fertilizer and water. Do not harvest new plantings before
the crowns are established.
Rock salt applied to asparagus beds at 100 grams per square meter each spring as an
added fertilizer will increase the vigour of the crop and reduce damage from Fusarium
crown and root rot. However, use with caution in home gardens. Annual use of rock salt
over many years can damage soil structure and may damage other crops following
asparagus. Salt can be damaging to the environment also if it leaches into water.

Purple Spot

(Stemphylium vesicarium)
This fungus causes purple or brown spots with a purple margin on spears and ferns. The
pathogen overwinters on infected asparagus plant residue, and can also infect onion.
Management:
Remove all the old debris from the crop at the end of the season and burn, bury or
otherwise dispose of it. Resistant varieties are not currently available.

Rust

(Puccinia asparagi)
This pathogen may infect spears as they emerge in the spring, however spears are usually
harvested before symptoms appear. Later, elongated orange-red powdery areas appear on
stems and foliage, turning dark brown in the fall. This rust has no alternate host, and
overwinters on infected asparagus plant residue. The disease is not common in drier areas
such as the Okanagan Valley. The rust fungus infecting asparagus can also cause a rust
disease on onions and chives.
Management:
Plant tolerant varieties such as ‘Jersey Centennial’, ‘Jersey Giant’, ‘Mary Washington’ or
‘Viking’. If sprinkler irrigation is used, water early in day so the plants have time to dry
off before night. Remove and burn or dispose of plant debris away from the garden after
the plants die down in the fall to reduce the amount of over-wintering rust.
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Beans
Insects
Aphids - See page 15-1.
Bean Seed Weevil

(Acanthoscelides obtectus)
This is a pest of dry beans in storage, so not normally a pest of gardens.
Management:
If this pest has occurred previously, freeze beans for 2 weeks after drying to kill any
weevil eggs or grubs in them.

Flea Beetles - See page 15-5.
Seedcorn Maggot

(Delia platura)

The maggots are small, cream coloured, legless, and resemble cabbage root maggots, or
other fly larvae in the genus Delia. They attack slowly germinating and rotting seed, and
damage is worse in early planted, cool and wet conditions. Seed contents are partially or
completely consumed, resulting in no plant growth or unthrifty growth. Larvae can
inhabit and damage several garden crops including beans, peas, corn, melons, onions,
peppers and potatoes. Adult flies are similar to house flies but slightly smaller. There are
multiple generations per year.
Management:
Soak and sprout seeds prior to sowing to shorten germination time. Shallow seeding
when soil temperature is 15 C or warmer will promote quick emergence and avoid
maggot damage. Insecticide treated seed, if available, will prevent or limit damage by
larvae.

Springtails - See page 15-6.
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Diseases of Beans
Grey Mold

(Botrytis cinerea)
Grey mold appears on stems and pods in wet weather. The fungus causing the disease
usually infects through the blossoms and can often be seen spreading from moldy
blossoms adhering to the plants. It is most severe on bush-type beans. Botrytis has a very
wide host range, affecting many vegetable, fruit and ornamental plants.
Management:
Plant in an open, sunny part of the garden. Provide adequate spacing between rows and
avoid long or repeated sprinkling from blossom to harvest. When watering, water the
ground and keep the foliage dry. Avoid heavy applications of manure or nitrogen
fertilizer which produce excessive foliar growth, which in turn causes too much shading
and reduces air movement within the crop. Control weeds. There are no effective
fungicides for control in home gardens. However a biofungicide containing Bacillus
subtilis will help to suppress grey mold.

Rust

(Uromyces appendiculatus)
On bush, pole and scarlet runner beans, this disease causes small white spots on the
leaves. These spots change to reddish-brown, then to black as the season progresses. This
rust only infects beans. It is not common in drier areas such as the Okanagan.
Management:
Pole bean is more susceptible than bush bean. Burn, bury or compost crop refuse at the
end of the season. Wash and disinfect poles used to support an infected crop, or use new
poles. If rust is a common problem, spray preventatively with copper octanoate.
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White Mold

(Sclerotinia sclerotiorum)
White mold appears on stems and pods, especially in wet weather. This fungus attacks a
wide range of plants and is often seen on carrots and lettuce. Tomatoes, potatoes,
peppers, cucumbers, melons, cole crops and many flowers, including sunflowers are also
susceptible. Hard, black structures called “sclerotia” form on or inside the stems and
other infected plant parts and can carry the disease over in the soil for several years. Like
grey mold, this fungus usually infects beans through the flowers first, although the white
mold may not be visible on the blossoms.
Management:
Rotate beans with beets, onions, garlic, spinach or corn. Follow cultural
recommendations described for grey mold, above. There are no effective fungicides for
this disease in home gardens. However a biofungicide containing Bacillus subtilis will
help to suppress white mold.
When watering, water the ground and keep the foliage dry. Remove infected plants
before the sclerotia fall to the ground. Dispose of them in the garbage or a landfill or
place them in a sealed garbage bag so that the heat of the sun can destroy the fungus.
Composting may not kill the sclerotia.

Bean plant girdled by Sclerotinia. Note white mold at
base of plant.

Sclerotinia infected bean plant with
white mold and black sclerotia
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Beets
Insects
Beet Leafminer and Spinach Leafminer
(Pegomya betae and P. hyoscyami)

White maggots (larvae) of a small fly feed inside
the leaves, causing light brown blotches. They also
infest leaves of Swiss chard, spinach and some
weeds such as dock, pigweed, sheep sorrel,
lamb’s-quarters and chickweed. Leafminer
damage doesn’t affect the root yield, but is a
concern if you are harvesting the leaves. There are
at least 2 generations in B.C. Flies emerge in
spring from soil, and lay eggs on leaves of host
plants. Small white cylindrical eggs can be seen in
clusters on leaf surfaces. Larvae hatch and burrow
into the leaves, where they grow and feed
protected within the leaf. These species overwinter
in the soil as pupae.

Beet leafminer damage

Management:
Keep the garden free of host weeds. Use row covers or mesh to protect beets from flies.
Pick off beet leaves with blotchy mines and place in a bag or container, freeze overnight
to kill the maggots, and then empty into the compost. This prevents development of the
flies which lay more eggs. Foliar insecticide application for the adult flies can be done if
desired; timing of spray can be planned for by using yellow sticky traps to detect flies, or
by scouting for eggs on leaves. Fall tilling of the soil may help to kill some pupae, the
overwintering stage. Planting beets (and other host crops) in a different location each year
(crop rotation) may reduce damage.

Diseases of Beets
Scab

(Streptomyces scabies and other Streptomyces spp.)
The disease is caused by a soil-borne bacterium. Raised, circular scabby lesions appear
on the beets in the soil. It also attacks potato, carrot, radish and rutabaga. In home
gardens in coastal areas, this disease is usually most prevalent where high rates of lime or
wood ashes have been added to the soil or where chicken manure has been applied, all of
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which raise the soil pH. In the Interior, it may be a problem because of the natural high
soil pH.
Management:
Avoid growing susceptible root crops where scab has been a problem as it will persist in
the soil for many years. Lowering the soil pH by using sulphur or acid-producing
fertilizers (those containing ammonium) may be helpful. Adding lime usually makes the
disease more severe. Also see “Lime and Soil pH”, page 7-5.

Carrots
Insects
Carrot Rust Fly
(Psila rosae)

Carrot rust fly damage
from larvae feeding

Carrot rust fly larvae (maggot)

The adult is a small, shiny, black fly with yellow legs. Eggs are laid in the soil near
plants. Pale yellow, legless larvae (up to 6 mm long) feed on roots of parsley, carrots,
parsnips, dill and celery, leaving rust-coloured tunnels. As a result of root damage, plants
can become stunted, the roots deformed and the plants may be killed. Carrots may be so
badly riddled with larval damage that they can be unusable. There are about 3 generations
per year in B.C.
Management:
Exclude carrot rust flies by using mesh or floating row covers, early and late in the
season, (see “Row Covers”, page 5-7). At the coast, covers should remain until late
September to avoid the last generation of rust flies.
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Carrot rust fly is more of a problem in a cool season than during a hot one. Plan to
harvest carrots before September, when the last generation of larvae occur. Remove
maggot-infested carrots (roots) from the field and dispose in bags in the garbage. Do not
compost infested carrots. Remove any nearby weeds of the carrot family which are hosts
of the carrot rust fly, such as Queen Anne’s lace. Rotate for at least one year with crops
other than those of the carrot family, which includes celery, dill, parsnip and parsley.
Rust flies will move in from host plants in nearby gardens or weedy hedgerows, so while
a good practice, crop rotation may have a limited effect on pest pressure.
Seed your first crop very early (mid-March in warmer areas) and harvest early. Delay
seeding of the main crop until after mid-May to reduce the severity of attack from the
first generation of flies. Plant rust fly resistant carrot varieties if available from seed
suppliers. On the coast, fall seeding of certain varieties of carrots can yield early spring
crops with no need for rust fly control.
Yellow sticky traps can be placed just above the crop to monitor for the presence of
carrot rust fly. However, sticky traps will catch many other small, black flies and garden
insects, including some beneficials. There are no effective insecticides currently available
for control of carrot rust fly in home gardens.

Leafhoppers
Leafhoppers are small yellow/green insects that are very fast moving and jump quickly
when touched. Leafhoppers may not be that damaging to carrot plants directly, but they
can carry the aster yellows pathogen to carrots from nearby infected forage crops and
weeds, particularly in the interior regions of B.C. Infected carrots have yellow to purple
leaves and coarse, hairy roots. Other plants in the carrot family (Umbelliferae) and the
Composite family, such as aster and coneflower (Echinacea), are also susceptible.
See Hairy Root (Aster Yellows) below.

Diseases of Carrots
Cavity Spot & Rusty Root
(Pythium spp.)

Dieback of lateral roots may occur without any obvious above-ground symptoms.
Carrots stop growing for a time and then may be rough and irregular after growth
resumes. At harvest, oval sunken areas are apparent on the carrots. This condition is
known as cavity spot. Cool, wet springs and excessive soil moisture, especially on
heavier clay soils, favour both of these conditions, which are caused by soil-borne
fungus-like organism, mainly Pythium species.
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Management:
Grow resistant varieties such as ‘Six Pak’, ’24 Karat’, ‘Spartan Premium’, ‘Dagger 78’
and ‘Orlando Gold’. Do not seed in cold, wet or waterlogged soil. Wait until soil has
dried and warmed in the spring. Don’t over-water on heavy soils or leave carrots in the
ground too long in the fall before harvest. Rotate for 2 years with other crops where there
has been a problem with this disease. Avoid beans, peas and other root crops, such as
rutabaga, in the rotation.

Leaf Spots and Blight
(Cercospora carotae)

Leaf spots and blight occur frequently in coastal areas, especially in unusually wet years,
and can make carrot tops difficult to pull, but disease management is not usually
warranted in home gardens. The fungus that causes carrot leaf blight only infects carrots,
celery and other plants in the carrot family (Umbelliferae). Cleaning up the garden at the
end of the summer will reduce the over-wintering fungus. Infected leaves should be
buried in the compost pile so that they break down over the winter.

Sclerotinia White Mold (Watery Soft Rot)
(Sclerotinia sclerotiorum)

Carrots are infected in the ground then rot
in storage, producing a soft rot and a
white mold that spreads rapidly under
warm, moist conditions. The fungus that
causes this disease also attacks lettuce,
beans, and many other crops.
Management:
For crop rotation, see “Beans, White
Mold”, page 15-20.

White mold (Sclerotina) of carrot
Photo courtesy of P. Northover

If late-seeded carrots are to be wintered in
the ground, select a well-drained area. Discard infected carrots showing white mold or
black sclerotia in the garbage or bury them deeply in the ground. Do not place them on
the compost pile or leave them lying on the surface of the soil. The sclerotia will
overwinter and germinate to release spores the following spring. Wash and disinfect
storage containers using a solution of 1 part household bleach to 9 parts water.
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Hairy Root (Aster Yellows)
(Aster Yellows Phytoplasma)

Red leaf on carrot caused by aster yellows

Hairy root of carrot caused by aster
yellows. Photo courtesy of P. Northover

Carrots are very susceptible to aster yellows, a disease caused by a virus-like organism
called “phytoplasma”. Aster yellows is very common in the drier areas of the province,
particularly the Central Interior. It is only occasionally found in the Lower Mainland.
Leafhoppers carry the aster yellows pathogen to carrots from nearby infected forage
crops and weeds. Leafhoppers are small yellow/green insects that are very fast moving
and jump quickly when touched. Infected carrots have yellow to purple leaves and
coarse, hairy roots. Other plants in the carrot family (Umbelliferae) and the Composite
family, such as aster and coneflower (Echinacea), are also susceptible.
Management:
Plant carrots as far as possible from forage crops and cereal grain fields or weedy areas
that harbour leafhoppers. Control weeds around the garden. Fine mesh row covers may
help to keep leafhoppers off the carrots. If the disease has been serious in the garden in
previous years and row covers are not effective, spray a boundary up to 10 meters (30
feet) wide around the perimeter of the garden with an insecticide when leafhoppers are
first noticed. Follow label directions, including days to harvest.

Pests of Vegetables - Home and Garden Pest Management Guide

15-25

Cole Crops
Cole crops, also called brassicas or crucifers, include cabbage, cauliflower, broccoli,
Brussels sprouts, radish, mustards, kohlrabi and several Chinese vegetables including bok
choi, pak choi and gai lan. For turnip and rutabaga, see page 15-67.

Insects
Aphids
These small, soft, greyish, winged or wingless
sucking insects are found clustered on the
undersides of leaves or on stems. They cause leaf
distortion and curling and may stunt plant growth.
See “Aphids”, page 15-1.
Monitoring:
Check plants frequently and treat when aphids are
first detected. Cabbage aphids are particularly
difficult to manage as they are well hidden, cause
significant leaf damage, and keep re-occurring
over the season.

Cabbage aphids on broccoli
Photo courtesy of ES Cropconsult

Management:
See “Aphids, page 15-1 for management methods.
All ‘standard’ aphid management approaches are less effective on cabbage aphids.

Cabbage Maggot
(Delia radicum)

The adult is a grey fly, smaller than a housefly, which lays eggs at the base of the plants.
Legless, white larvae (maggots) which grow up to 7 mm long, hatch out of the eggs,
tunnel into roots and cause wilting and death of the plant. This insect attacks all brassica
crops and weeds, including cauliflower, broccoli, Brussels sprouts, turnips, radishes,
alyssum, stocks, and mustard.
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Cabbage root maggot

Cabbage root maggot adult
Photo courtesy of Canola Council of
Canada

Cabbage root maggot and
damage in radish

Monitoring:
Adult flies can be monitored for using yellow sticky traps, secured just above the plant
canopy on the edges of the garden or ends of the plant rows. Detection of the flies signal
when the plants will be at risk.
Management:
Cabbage maggots may not be a problem in a new garden. However, once they appear,
they tend to show up every year, and can continue to be a significant problem in both
head and stem brassica crops at plant establishment, and root harvest (turnips and
rutabagas).
To limit the impact of this pest considering implementing the following practices:
 Grow the crop under mesh or floating row covers to avoid infestation. See “Row
Covers”, page 5-7.
 Destroy all crop debris by burying or composting immediately after harvest.
Remove larvae-infested roots and dispose in the garbage or a landfill, or burn
them where permitted.
 Control weeds in the crucifer family that can be hosts for root maggots.
 Rotate crops so members of the cabbage family are not continuously planted in
the same site.
 Delay planting until after mid-May to reduce the severity of attack from first
generation flies.
 Place tar paper squares or circles (20 cm in diameter) or other deterrent around the
base of each plant, flat on the soil, to deter the adult fly from laying eggs in the
soil at the base of the plants.
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Caterpillars and Loopers
Caterpillars of the cabbage butterfly and cabbage looper moth feed and make holes in
cabbage leaves. Radishes, turnips and mustard are also damaged. They occasionally feed
on leaves of other crops such as tomatoes.

Cabbage looper larva
Photo courtesy of Brent Elliot

Imported cabbageworm
larvae and damage
Photo courtesy of ES
Cropconsult

Imported cabbageworm adults
Photo courtesy of Canola Council
of Canada

Cabbage butterfly caterpillars are velvety green and up to 3 cm long. The adults, which
are white or pale yellow butterflies, are often seen fluttering near the vegetables, and lay
eggs that later hatch into more caterpillars. Cabbage looper moths are dusty brown with
an oval white mark on the wings. Looper caterpillars are smooth, green with white stripes
and raise their back when they move in an inching motion.
Management:
Hand-pick the caterpillars daily from vegetables if they are not too numerous. Floating
row covers will protect plants from egg-laying moths and butterflies early in the season.
If further control is required, treat when caterpillars are first seen, or when their damage
is noticed. If tiny holes are seen in leaves, check the underside of the leaves for small
caterpillars. Use Btk (Bacillus thuringiensis), or pyrethrins (permethrin) according to
label directions. Don’t spray unless you see caterpillars in the crop. Although many
butterflies may be present, their numbers do not necessarily indicate a damaging
infestation because many caterpillars are killed by predatory wasps. Btk will not kill
predatory insects, but pyrethrins will. Btk should be applied under dry conditions.
Observe the days to harvest on the label for the crop and insecticide combination you are
using.
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Crucifer Flea Beetles

(Phyllotreta cruciferae and other species)
Flea beetle adults feed on and make small holes in
the leaves. Damage can be severe on young plants.
Eggs are laid at the base of plants, and the larvae
feed on crowns and roots. There are at least 2
generations per year in BC. Adults overwinter in
non-crop areas.
Management:
Protect young plants with row covers. Cabbage,
cauliflower and broccoli can be protected by seeding
or transplanting a trap crop row or two among the
cole crops in your garden. In Ontario, Indian
Crucifer flea beetles on kale
mustard, Brassica juncea var. crispifolia, is used in
agricultural crop fields for this purpose. Home
gardeners unable to locate seed of Indian mustard can use either bok choy or pak choy.
The flea beetles will stay on the trap crop and not bother the other cole crops in your
garden, unless populations climb too high. If so, a foliar application of pyrethrins or
insecticidal soap to the trap crop will suppress the flea beetle population. Do not let
mustard go to seed or it can become a weed problem.
Btk will not control flea beetles. Observe days to harvest on the label for the crop you are
growing.

Red Turnip Beetle

(Entomoscelis americana)
This pest occurs in interior regions of B.C.
including the Peace River area. Both adult beetles
and all larval stages feed on members of the
cabbage family and on many weeds. Adult beetles
are 6 mm long, bright red, with black spots near the
head end, and three black lines on the wing covers.
Young larvae are orange with black spots, but
entirely black when fully grown (12 mm long).
Larvae first appear in May, and adults are present
from July into October.

Red turnip beetle
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Management:
Fall or early cultivation of soil will kill red turnip beetle eggs. Control volunteer plants
including weeds of the mustard family. Rotate crops to reduce build up of beetles. If
beetle numbers are high and damage is substantial, foliar application of an insecticide
containing pyrethrins will suppress this pest. Observe days to harvest on the label.

Diseases of Cole Crops
Black Spot, Bacterial blight and Downy Mildew

(Alternaria spp., Pseudomonas syringae and Xanthomonas compestris, Peronospora
parasitica)
Under cool, wet conditions, especially in coastal
areas, brown to black spots may appear on leaves
and heads of cauliflower, cabbage, broccoli and
Brussels sprouts. These are caused by Alternaria,
the bacteria or downy mildew pathogen.
Alternaria and bacterial infections cause both
black spots and a soft, smelly rot which can be
severe after the first frost in the fall. With downy
mildew (Peronospora), black streaking may
appear on stems and a fuzzy white growth may
be visible in humid weather.
Management:

Downy mildew on gai lan
Photo courtesy of ES Cropconsult

Thin seedlings and avoid excessive nitrogen and over-watering. Protect cauliflower from
fall rains and frost by covering the curds with wrapper leaves. Elastic bands are useful for
this. Harvest and process broccoli promptly after the first hard frost. Remove infected
crop residues from the garden. These diseases do not carry over in well-made compost.
Preventative applications of copper spray will help to reduce damage from all of these
diseases, provided the applications are started before the symptoms become widespread.
A biofungicide containing Bacillus subtilis will also help to suppress downy mildew.
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Clubroot

(Plasmodiophora brassicae)
Clubroot occurs in the Lower Mainland area of B.C.
Plants with clubroot infection wilt on hot days, lower
leaves turn yellow and plants become stunted with large,
irregular lumps and swellings on the roots. Once
introduced to a garden, the fungus-like organism that
causes this disease will remain in the soil indefinitely. It
only infects roots of crucifer plants in acid soils or soils
with high organic matter and is not a problem in areas
with alkaline soil. Plants in wet or over-watered soils
develop more clubroot. Most cruciferous plants are
susceptible.
Management:
Avoid introducing this disease into your garden by
growing plants from seed only, or planting only healthy
transplants with no lumps on their roots.
Once clubroot is established, it may be kept at a low
level by following a long rotation in which members of
the cabbage family are not planted in the same area
Clubroot on cabbage
more than once every 5 years. Early plantings and plants Photo courtesy of ES Cropconsult
grown under dry conditions are more likely to escape
serious infection. Rouging out infected plants before the roots start to rot will help to
avoid buildup of the organism in the soil. This must be done promptly on a warm day as
soon as wilting is noticed. Do not place diseased plant roots in the compost. Remove
them to a garbage dump or bury them where they will never contaminate soil or water
used for cole crop production.
Finely ground agricultural lime will reduce infection. Work 1 kg of lime per square meter
into the soil the year before planting or mix a handful of lime with the soil in each
transplanting hole just before planting. Note that soil treated with high rates of lime in
this way should not be planted to scab-susceptible root crops such as potatoes, carrots,
beets, radish or rutabaga (see “Beets, Scab”, page 15-21 and “Lime and Soil pH”, page 75).
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Verticillium Wilt
(Verticillium dahliae)

As they mature, the affected plants become
stunted, wilted and leaves turn yellow at
the tips. This soil-borne fungus attacks a
very wide range of crops and ornamentals,
including potatoes, peppers, tomatoes,
strawberries raspberries and many woody
trees. It produces small “sclerotia” which
persist in soil for several years. Onions,
garlic, corn and grasses are not affected.
The disease is more severe on light, sandy
soils.

Verticillium wilt of melon

Management:
Rotate for at least 4 years with non-susceptible crops. Do not plant cole crops following
potatoes that have yellowed and died off early. Early-maturing crops such as radish and
early potatoes usually escape the disease. Removal and replacement of soil is one option
in small garden plots. Some varieties are resistant; check seed packets or catalogues for
V-resistance.

Other Disorders
Boron Deficiency
Boron deficiency is often seen in cole crops, especially during a dry summer. Symptoms
include hollow stems and brown discolouration of the stems and florets.
Management:
If boron deficiency has been experienced in the past, a fertilizer containing boron should
be added to the soil before planting (see “Boron”, page 7-10). A foliar spray application
during the growing season using borax at the rate of 2-3 mL/L water is also effective. If
you are growing turnips, rutabagas or beets, they will also benefit from a foliar
application of borax. Caution! Do not use boron sprays on beans or cucumbers, or grow
beans or cucumbers where boron has been applied to the soil as it can be toxic to these
plants.
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Corn
Insects
Corn Earworm
(Helicoverpa zea)

Large green, yellow or brown striped
caterpillars up to 3.5 cm long feed on silks and
developing kernels within the ears of corn. It is
a sporadic pest in the Southern Interior but
much less frequent at the Coast. Other
caterpillars will periodically feed on tips of
cobs, including armyworms, or rootworm
beetles.
Management:
Corn earworm

In areas where corn earworm is expected, cobs
can be protected by applying Btk or pyrethrins to the young silks of developing ears.

Alfalfa Loopers

(Autographica californica)
Olive green caterpillars up to 3 cm long with a pale head and lightly striped body chew
into the centre of young corn plants. Loopers have three pairs of legs at the head end, two
or three pairs of fleshy legs at the rear and move with a looping or “inching” action.
Young plants can be killed if the growing point is eaten. The adult is a brownish moth
with a white oval patch on each wing, which fly into BC in the spring.
Management:
Corn plants usually can outgrow the caterpillar feeding so no controls are necessary,
however, if the caterpillars are seen, hand pick and destroy them. If numbers of
caterpillars are high enough, foliar spray with Btk or pyrethrins may be warranted. Direct
the spray into the whorl of leaves so that the spray runs into the center of the plant where
loopers feed.
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Western Corn Rootworm
(Diabrotica virgifera)
This is a new and significant corn pest in the
Fraser Valley of B.C. (2016). It is not
known to occur in the interior of B.C. or on
Vancouver Island.
Yellow beetles with black stripes can be
found feeding on foliage and silks in JulySeptember. These beetles lay eggs in the
soil in corn plantings. Next spring, the
larvae hatch from eggs and feed on the new
corn plants, causing root damage and poor
plant growth. Corn plants can fall over from
the lack of brace roots. Cob development
can be hindered as if the silks are snipped
by beetles, pollination will not occur.

Adult rootworm beetles feeding on a melon
flower

There is one generation per year. Corn is the only crop that larvae can complete their
development on. The beetles will feed on corn, melon plants, and many flower crops, as
they are seeking pollen sources.
Management:
Crop rotation is the most important tool to prevent damage from this pest. Do not plant
corn in the same spot more than 2 years in a row.
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Corn Diseases
Smut

(Ustilago zeae, Sporisorium hoci-sorghi)
Common smut causes gall-like swellings covered with a
silvery membrane on ears, tassels, stems or sometimes
on leaves. When the membrane breaks open it releases a
mass of black spores. These spores fall to the ground
where they can infect the next corn crop. Common smut
spreads by airborne spores. Injuries on the plants caused
by wind, hail or insects increase the susceptibility to
common smut.
Head smut occasionally occurs on sweet corn in the
Interior. Symptoms are similar to common smut, but the
smut galls occur only on the ears and tassels. The smut
spores can survive in the soil for over 10 years.
Germinating seedlings are infected by spores in the soil,
and the infection grows systemically in the corn plant.
Management:

Corn smut.

Remove infected plants or cut out smut galls before the galls burst to prevent spores from
contaminating the soil. Dispose of galls in the landfill. Avoid excessive use of nitrogen
fertilizer. Where infected corn has been grown, rotate with other crops the following year.
If garden soil is already heavily contaminated with head smut, select a cultivar of sweet
corn that is resistant to head smut. These fungi only infect corn. An interesting note is
that immature corn smut galls are considered a delicacy in Mexican cuisine!
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Cucurbits (cucumbers, melons, squash,
pumpkins and zucchini)
Diseases
Alternaria Leaf Spot
(Alternaria spp.)

Black spots appear on the leaves in late summer and early fall. In wet weather, leaves
may be entirely destroyed as the spots enlarge and run together. Other cucurbits are also
susceptible to this disease. Fruit is generally not affected.
Management:
Maintain good soil fertility and moisture in late summer to keep the plants in vigorous
condition. Avoid prolonged overhead sprinkling. Clean up crop refuse at end of season
by burning or burying in the compost. There are no effective fungicides for home garden
use. Applications of copper spray may provide some control.

Angular Leaf Spot

(Pseudomonas syringae pv. lachrymans)
Angular yellow spots appear on leaves inside the veins, and on fruit. Spots later turn a tan
colour. Droplets of gummy ooze appear on lower surfaces of leaves in humid conditions.
A laboratory diagnosis may be needed to confirm this disease.
Management:
This is a seed-borne disease, so it is important to buy disease-free seed. Some seed
packages will state the results of seed testing. Plant resistant or tolerant varieties. If this
disease has been diagnosed, rotate out of cucumbers for 2-3 years. If the disease appears
in the garden, copper sprays will provide some control if applied early, before the
symptoms are widespread. Avoid overhead watering.
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Cucumber Scab

(Cladosporium cucumerinum)
Scab lesions appear as angular spots on
the fruit and leaves. Spots on the fruit
become sunken, dark green to grey and
ooze sticky droplets. In the early stages,
this disease can be difficult to distinguish
from other diseases and disorders, and a
laboratory diagnosis may be needed. This
disease also infects pumpkins and some
squash varieties. (This is not the same
scab disease that infects beets, potatoes,
carrots and other root vegetables).

Scab (Cladosporium) on cucumber

Management:
Remove and dispose of all infected crop refuse by turning it under in the fall or burying it
in the compost. Follow a 2 - 3-year rotation out of cucurbits. Select scab-resistant or
tolerant varieties listed in vegetable seed catalogues. Sprays with copper will provide
some control. Follow label directions. Do not apply copper within 1 day of harvest.

Fusarium Wilt and Stem & Root Rot
(Fusarium spp.)

Cucumbers, cantaloupe and watermelon are sometimes infected by Fusarium species.
Seedlings wilt and damp-off with a yellow rot at the soil line. In the garden, mature plants
wilt and rot at the soil line and stems dieback causing leaves to brown and wither. Fruit
may also rot and brown at the stem end.
Management:
Select resistant crops or varieties. Most varieties of cucumber and melon have resistance
to some, but not all, strains of Fusarium. Where fusarium wilt or stem and root rot has
been found in the garden, do not grow cucumbers and melons in that soil for at least 4
years, and do not replant with the same varieties. The disease is believed to be seed-borne
and can spread in seedling trays and seedbeds. Do not re-use seed trays where seedlings
have damped-off previously, or wash and disinfect trays thoroughly before re-use.
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Phytophthora Blight
(Phytophthora capsici)

4
This aggressive blight was detected in 2004 in
the Kelowna area, infecting peppers, pumpkin,
squash and eggplants. The disease was not found
in subsequent years. This pathogen can infect
over 50 species of cultivated plants and weeds.
Symptoms on cucurbits appear as a vine blight
resulting in stem girdling, wilting and death of
foliage. On fruit, large, water-soaked, circular
lesions expand to cover the fruit with white
mold. Fruit rot progresses rapidly, resulting in
Phytophthora blight on pumpkin
complete collapse of the fruit and invasion of
secondary rots. Fruit rot can also develop after harvest.
Management:
If this disease is suspected, send a sample to the Ministry of Agriculture plant diagnostic
lab for confirmation. This disease is not yet established in B.C.. Remove dead and
declining plants from the garden and dispose of them in sealed garbage bags or take to a
landfill. Do not grow cucurbits or peppers, tomatoes or eggplants in the same spot the
following year. There are no effective fungicides for use in the home garden.

Powdery Mildew

(Sphaerotheca fuliginea, Erysiphe cichoracearum)
Leaves of cucurbits are covered with a grey to
white powdery mold in late summer.
Management:
Shady gardens with poor air circulation suffer
most from powdery mildew. Space plants for
good air circulation and control weeds.
Varieties with tolerance are available.
Chemical control is rarely worthwhile.
Cucurbits are easily damaged by sulphur that is Powdery mildew on pumpkin
sometimes used to control powdery mildew on
other crops. A biofungicide containing Bacillus subtilis or Reynoutria sachalinensis plant
extract will help to suppress powdery mildew. A fungicide containing citric + lactic acid
may also be used to suppress powdery mildew on squash, pumpkins and greenhouse
cucumbers.
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Verticillium Wilt - See” Cole Crops”, page 15-8.
Sclerotinia White Mold - See “Beans”, page 15-26.

Other Disorders
Bitterness
Cucurbits contain natural toxic compounds called furanocoumarins which protect them
from grazing animals. If you live on a farm, you will know that cattle, for example, will
not eat the leaves or stems of cucurbits. When plants are grown under stressful
conditions, these compounds may become elevated in the fruit giving it a bitter taste. This
is most common in cucumbers and zucchini.
Management:
Do not eat bitter-tasting cucumbers or zucchini as it could cause an upset stomach.
Dispose of bitter fruit in the compost. Improve growing conditions for the plants.
Providing balanced nutrition and enough soil moisture throughout the growing season
will usually prevent bitterness. Some cucumber varieties, such as ‘Sweet Slice’ are
selected to have little or no bitterness even in poor growing conditions.

Lettuce
Insects
Aphids

(Nasonovia ribisnigri, Myzus persicae)
Two kinds of aphids infest lettuce: the green peach aphid and the lettuce aphid. The
former is mostly on the outside leaves of head lettuce, and the latter is throughout the
head. Both types infest leaf lettuce.
Management:
Growing lettuce in fine-screened cages or under row covers prevents aphid infestation. If
not too numerous, aphids are easily rinsed off lettuce leaves before consumption.
Insecticidal soap or malathion may be used throughout the growing season if growing
without covers. Days to harvest vary with product and between head and leaf lettuce.
Consult the label.
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Diseases of Lettuce
Head Rot
Plants may be infected, often where they touch the soil, at any time from emergence to
harvest. They may turn yellow and die early or may produce a head which then rots after
harvest. Common causes are bacterial slime rot, Rhizoctonia bottom rot, Sclerotinia white
mold (“drop”) and Botrytis grey mold. (See also “Beans”, page 15-8.)
Management:
Avoid seeding or transplanting into cold, wet soil. Space head lettuce at least 25 cm apart
to allow for good air circulation. Avoid watering near harvest. Harvest promptly when
mature, and destroy crop refuse at the end of the season. Do not compost white moldinfected plants, as the hard, black, sclerotia of the fungus may not be destroyed by
composting.

Downy Mildew
(Bremia lactucae)

Yellow to brown spots appear on leaves in
cool, wet weather in spring and fall. The
underside of the spots may be covered with
white glistening spores. This species of downy
mildew only attacks plants in the lettuce
family.
Management:
Delay planting until soils are warm and dry.
Turn under plant refuse promptly and rotate
Downy mildew on lettuce
with non-lettuce crops. Plant resistant varieties,
especially for late harvest. There are no fungicides available for control of lettuce downy
mildew in the home garden. However a biofungicide containing Bacillus subtilis will
help to suppress downy mildew.
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Other Disorders
Tipburn
Tipburn is caused by poor calcium uptake, It is more severe when high soil fertility
combines with high temperature and drought stress. Leaves become brown at the
margins. Browning may occur only inside the head. Secondary bacteria may cause a
slimy rot.
Management:
Plant tolerant varieties. Harvest heads before full maturity. Avoid water stress and do not
over-fertilize where this disorder has been a problem. Nitrate nitrogen is preferable to
ammonia forms. Calcium foliar sprays are usually ineffective. See “Calcium”, page 7-11.

Onions, Garlic, Leeks, Shallots
Insects
Onion Maggot
(Delia antiqua)

Onion damaged by onion maggots

Onion maggot larva

Onion maggot adult

The adult is a grey, bristly fly, slightly smaller than a house fly, which lays eggs at the
base of plants. Small, white legless larvae (maggots), up to 8 mm long, feed on roots and
tunnel into the base of bulbs. The first generation of larvae in the spring can kill young
plants; they wilt and die. Second and third generations of larvae feed on and damage
developing bulbs, enabling entrance of rot pathogens. Bulbs begin to decay. Larvae
pupate in the soil, and the late summer larvae need onion debris in the fall and winter to
survive.
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Management:
Rotate with other crops so onions and garlic are not continually planted in the same site.
Removal of all onions at harvest is critical to preventing build up of this pest. If larvaeinfested onions are found, place the bulbs in a bucket or bag and place in the freezer for a
day prior to composting. If there are also diseases present, it is better to put the plants in
the garbage for pickup as freezing may not kill pathogens. Delay planting until after midMay to reduce the severity of attack from first generation maggots. Use screen cages or
floating row covers to keep out egg-laying flies. Limited natural control is provided by
ground beetles, parasitic wasps and pathogenic fungi.
White sticky card traps can be used to monitor for adult flies, and consequently when to
expect larvae. However, flies are difficult to identify as they look similar to many other
species of flies, which will also be caught on these traps. (See “Cabbage Maggot”, page
15-26, and “Sticky Traps”, page 5-11).
There are no registered insecticides available for effective control of onion maggot in the
home garden.

Onion Thrips
(Thrips tabaci)

Thrips are very small (0.5 to 1 mm), slender, yellowish
to brown insects which may be winged or wingless.
Adults are difficult to see because they fly when
disturbed. They damage the plant by rasping the foliage
and sucking the sap. Leaves take on a silvery, speckled
appearance. This damage can resemble botrytis leaf
blight or downy mildew. There are multiple generations
per year and this pest can be present throughout the
growing season. Onion thrips can be pests of cole crops,
onions, garlic, and possibly other vegetable crops. They
overwinter in non-crop areas.
Management:

Adult and immature thrips

Good weed control and removal of crop residues will help keep thrips populations low.
However, if damage is anticipated and thrips are seen on the plants, foliar applications
with insecticidal soap or pyrethrins will help decrease pest damage. Management for
thrips will be ongoing through the season.
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Diseases of Onion and Garlic
Downy Mildew and Leaf Blight

(Peronospora destructor, Botrytis squamosa)
Leaves become covered with white spots
and streaks when infected with downy
mildew. In humid conditions, the spots
become covered with the purplish-grey
fuzzy growth of the pathogen. Leaves
wither from the top down and the plants die
prematurely. Leaf blight (also called
“blast”) is caused by another fungus,
Botrytis, which causes white spots and
streaks which also lead to complete
withering of the tops. These diseases can
resemble thrips injury.

Downy mildew on onion

Management:
Practice sanitation and rotation. Remove onion debris from the garden in the fall,
including any unharvested bulbs. Dispose of debris in a landfill, or if composting, bury
any cull onions so they do not sprout in the spring. Separate over-wintered or
transplanted and spring-seeded crops as much as possible as the diseases tend to develop
first on the older plants and then move to the younger seedlings. Plant in open, sunny
locations. Do not apply high rates of nitrogen. Avoid sprinkler irrigation after July 1.
If fungicides are to be used, start spraying in early June using copper spray. Repeat at 7 to
10 day intervals. Do not apply within 1 day of harvest.

Fusarium Basal Rot

(Fusarium oxysporum f. sp. cepae)
Plants appear stunted and lopsided due to a soft, brown, mealy decay often on one side of
the base.
Management:
Do not plant sets showing any type of decay. Follow a 4-year rotation with unrelated
crops, such as carrots, celery, lettuce or beets. Control onion maggots.
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Botrytis Neck Rot
(Botrytis spp.)

Bulbs rot during curing or storage. The rot
usually starts in the neck and spreads to the
rest of the bulb. Rotted tissue becomes
water-soaked and soft, then covered with a
grey mold containing hard, black bodies
called sclerotia. Soft rot bacteria can also rot
onion necks in wet weather, but no mold or
sclerotia are seen.
Management:
Botrytis neck rot. Photo courtesy of P.

When growing onions from seed, use earlyNorthover
maturing, tight-necked varieties such as
‘Copra’, ‘Norstar’, ‘Tarmagon’ and ‘Taurus’. Lift bulbs when two-thirds of the tops are
down, and dry thoroughly for 8 to 18 days in the sun or slatted curing crates protected
from rain. Artificial drying may be necessary in wet seasons. Greenhouse benches are
suitable for drying small quantities of onions in September when the greenhouse is
otherwise empty. After curing, store in a well-ventilated area at 0 to 4 °C with low
humidity.

Smut

(Urocystis magica)
Elongated, black blisters appear on the side of the bulb extending up into the leaves.
Young seedlings may die. Leaves are often stunted, curled, and fleshy-looking.
Eventually, the blisters split open and powdery, black fungal spores spill out into the soil
where they will remain until the next crop of onions is seeded.
Management:
Infected seed sets or transplants can introduce this disease into your garden. Inspect
transplants or sets carefully and if they appear to be infected do not plant them into a
garden where the disease does not occur. Once the soil is infested, seed later in the season
after the soil warms up, or use sets or transplants instead of seed, as they will not get
infected provided they are healthy to begin with. Remove infected plants from the soil as
soon as they are seen to minimize the shedding of spores. The disease may survive
composting. Dispose of infected plants and debris in sealed garbage bags or take to a
landfill.
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White Rot

(Sclerotium cepivorum)

White rot on garlic

Close up of white rot, including white
mycelium and small black sclerotia

Infected seed sets or transplants can introduce this disease into your garden. First
symptoms are dwarfing of the plants at any stage of growth. When gently pulled, infected
plants easily come away from the soil, since most of the roots have disintegrated. A
white, fluffy mold peppered with tiny black dots (sclerotia) may be visible at the base of
the bulb. Only plants in the Allium (onion) family are affected.
Management:
If the garden is free of this disease, keep it that way by growing only from seed. The
fungus remains in the soil for 10 years or more, so be careful not to move or track
infested soil into new onion or garlic beds. Plants can become infected in the soil at any
time from seeding to harvest. Remove infected plants from the soil as soon as they are
seen to minimize the shedding of spores. DO NOT COMPOST. Dispose of infected
plants and debris in sealed garbage bags or take to a landfill. Fungicides are not effective.

Rust

(Puccinia allii)
Rust is primarily a disease of garlic,
although onion, leeks, shallots, and wild
Allium spp. can also be infected. Leaves
become covered with yellow-orange
pustules that later turn black. Spores are
air-borne.
Management:
Rust is a sporadic disease that can
sometimes cause considerable damage. It
may be a concern on summer green onions

Onion rust
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or chives where the leaves are consumed. The fungus probably overwinters on garlic and
volunteer Allium species. If rust is a problem, rotate to non-onion family crops for a year,
and destroy any volunteer onions or garlic.

Parsnips
Insects
Carrot Rust Fly – See page 15-22.

Diseases
Leaf Spot and Canker

(Phoma complanata, Itersonila perplexans)
Spots appear on leaves in wet weather and a rusty-brown to black canker and decay
develops on roots. Cankers are often found at the crown (shoulder) or where carrot rust
fly larvae have injured the root. Bacteria may cause a secondary soft rot.
Management:
Rotate out of parsnips for at least 1 year and plant resistant varieties such as ‘Gladiator’
or ‘Andover’. Cover shoulders of parsnips with soil to prevent infection by spores
washing down from leaf spots.

Peas
Insects
Aphids
See “Aphids”, page 15-1. Seed or transplant peas in late March or early April, so they can
be harvested before aphids build up.
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Pea Leaf Weevil
(Sitona lineatus)

This weevil is common only in the Lower
Mainland and on Vancouver Island. Adult weevils
become active during spring evenings and chew
semi-circular notches out of the leaf margins of
pea seedlings. Leaves of young pea plants can
appear ragged and plants can be killed if feeding is
excessive. Adult pea leaf weevils are about 3 mm
long and grey. They lay eggs at the base of plants,
and larvae feed on roots. This weevil will also
damage broad bean plants, and can survive on
many other legumes, both wild and cultivated.
After spending the summer feeding on roots, the
larvae pupate, and the new adult weevils emerge
in late summer, feed on leaves of legumes, and
overwinter as adults wherever perennial legumes
are present.
Management:

Weevil feeding damage on pea leaves
in spring

Destroy crop debris after harvest and practice crop rotation. Plant early if possible; larger
plants can withstand more damage. In home gardens, pea plants usually outgrow early
adult feeding damage, so treatment may not be necessary.
If damage has been severe in the past, consider a foliar application of pyrethrins or
diatomaceous earth when leaf notches are first seen. Repeat treatment several days later if
fresh leaf notches are seen.

Pea Weevil and Pea Moth
(Bruchus pisorum, Cydia nigricana)

Peas in the pods are fed on by small, greenish caterpillars or grubs about 3 mm long.
Damage is not easily seen on the outside of the pod. While both insects are present in
B.C., in the Fraser Valley, the pea moth (C. nigricana) is the most likely insect to feed
inside of developing peas.
Management:
Peas seeded or transplanted in March or early April are usually not affected. Bury or
compost all plant debris immediately after harvest if peas were infested with caterpillars
or grubs. If the pests were present the previous year, practice crop rotation or spray peas
just after blossoming with pyrethrins.
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Diseases
Powdery Mildew
(Erysiphe polygoni)

Leaves develop a white, powdery covering that may eventually cover the pods, vines and
leaves.
Management:
Destroy vines as soon as the crop is harvested. Peas seeded early in the season usually
escape powdery mildew infection. Avoid locating late plantings close to early plantings.
If chemical control is needed, sulphur dusts or sprays may be used, but they are only
partially effective. Do not apply within 1 day of harvest. ‘Knight’ and ‘Oregon Sugarpod
II’ are said to be resistant to powdery mildew.

Root Rot and Wilt

(Aphanomyces, Fusarium, Pythium, Phytophthora & Rhizoctonia)
Pea seeds germinate, but roots become brown and rotten. Seedlings and young plants
grow poorly or die. In the case of true wilt disease, plants may grow normally until just
before harvest, when they wilt and wither. This disease also affects sweet peas.
Management:
Plant seed that has been pre-treated with a protective fungicide. Do not plant peas year
after year in the same location, and destroy plant debris in the fall by burning,
composting or turning it into the soil. Where root rot has been a problem, plant early
maturing varieties.

Peppers
Insects
Aphids - See page 15-1.
Flea Beetles - See page 15-5.
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Diseases of Peppers
Bacterial Spot

(Xanthomonas campestris pv. vesicatoria)
Brown spots develop on leaves and small, brown “scabby” spots develop on fruit and
pedicels. Leaves can quickly become ragged and covered with spots. Young green fruit
may drop or fail to develop.
Management:
There is no good control for this disease. Copper sprays every 7 to 10 days may help if
applied when spots first appear. Other fungicides have no effect on bacterial diseases.
Avoid overhead watering if possible. Bacterial spot of pepper is often seed-borne. Seed
packages may state whether seed have been tested for and are free of the bacterium. The
pathogen will not carry over in soil if crop debris is removed or well-decayed before
replanting the following year. Hot water treatment of seed will destroy this bacterium, but
is difficult to do at home. See ‘Tomatoes, Bacterial Diseases’, page 15-62.

Grey Mold and White Mold Rot
(Botrytis cinerea, Sclerotinia sclerotiorum)

Botrytis grey mold causes a soft rot on fruit and brown cankers or rot on stems in wet,
cloudy weather at the coast. Greenhouse transplants are also affected when humidity is
high and plants are crowded. Peppers are also affected by sclerotinia white mold (see
“Beans”, page 15-8).
Management:
Don’t plant peppers in the shade of larger plants. Space plants to improve air circulation.
Avoid sprinkler or overhead irrigation. Use trickle or drip irrigation in the garden or
water plants individually to avoid wetting leaves, flowers and fruit. A biofungicide
containing Bacillus subtilis will help to suppress grey mold.

Verticillium Wilt
(Verticillium spp.)

Plants appear somewhat stunted. Later, lower leaves start to yellow early and plants wilt
in hot weather. Eventually, they wilt down completely and do not recover when watered.
When the lower stem is cut open, the vascular system (xylem and phloem) appears
yellow and discoloured. The fungus enters through the roots, moves upwards through the
vascular system and gradually plugs up the vascular system of the plant, causing the plant
to wilt. The fungus will stay in the soil for several years.
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Management:
Avoid rotating with potatoes, tomatoes, eggplants, raspberries and strawberries. This soilborne fungus is more common in the drier, sandy soils of Vancouver Island and the
Interior. Resistant pepper varieties are not available. Fungicides are not effective for this
disease.

Impatiens Necrotic Spot Virus (INSV)
This virus is spread by thrips, mainly
in greenhouses. Infected plants are
often quite stunted and leaves are
distorted with a yellow mottle.
Blackening may occur on the stem,
petioles or fruit pedicels, but there is
no rot. Fruit may be small and
distorted, or normal size but with
black streaks or a ringspot pattern on
the skin.
Tomato spotted wilt virus on pepper

Many flowering plants in greenhouses
are also affected by INSV. In gardens, the source of infection is usually greenhouse
transplants, but symptoms may not be seen until after young transplants are put out in the
garden. Thrips in the garden can then spread the virus to other plants, including flowers.
Pepper plants infected secondarily in the garden usually have milder symptoms and may
grow normally except for streaks and ring spots on fruit. The virus is not known to
carryover more than one growing season in the garden, since infected thrips do not
survive the winter outdoors in B.C.

Management:

Start with clean, disease free plants. Remove infected plants promptly from the garden
when seen. Thrips are difficult to manage or exclude from the garden.

Other Disorders
Blossom-end Rot (calcium deficiency)
See “Tomatoes”, page 15-66.
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Sunscald
Tan to white soft areas appear on fruit. Large fruits exposed to direct sunlight may be
damaged on particularly hot days. Black and purple varieties are most severely damaged
while light coloured varieties are less susceptible.
Management:
The more top growth and shading of fruit, the less sunscald. However, dense foliage can
lead to botrytis grey mold on the coast. In the Interior, sunscald is the greater problem.

Potatoes
Insects
Colorado Potato Beetle
(Leptinotarsa decemlineata)

Colorado potato beetle

Colorado potato beetle larva feeding on
eggplant

Beetles are 1.5 cm long with yellow and black stripes. Adult beetles overwinter in weedy
hedgerows and move into the garden in the spring. They lay clusters of bright yellow
eggs on the underside of leaves. The larvae (grubs) are reddish-orange with black spots
on their sides. There may be 2 generations per year. Foliage is eaten by both adults and
larvae, but larvae cause the most damage. Potatoes, eggplants and nightshade weeds are
their preferred food, but young tomato plants are also attacked. The beetle is not a
problem in coastal areas but is becoming more common in the Interior.
Management:
Plant early maturing varieties of potatoes, and harvest as soon as the crop is mature, to
reduce food sources for late-season beetles. Use row covers to prevent migrating beetles
from gaining access to potato plants. Hand pick beetles and larvae from plants if they are
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not too numerous. Larvae and egg masses can be killed by freezing or dropping infested
leaves into a pail of soapy water. Trap beetles with eggplant, pick trap plants frequently.
Remove nightshade weeds to help decrease the number of beetles. If needed, larger
infestations or older larvae can be sprayed with pyrethrins. Follow label instructions and
days to harvest.

Tuber Flea Beetle
(Epitrix tuberis)

Tuber flea beetles and feeding damage to
leaf

Tuber flea beetle larval feeding damage to
potato tuber

Tuber flea beetles are small (3 mm), black, fast-jumping beetles that eat numerous small,
round holes in the leaves causing a shot-hole effect. The larvae feed in potato tubers by
tunneling beneath the skin, making thread-like tunnels that fill with corky brown tissue.
Extensive tunneling near the surface may resemble scab disease. The tunnels give the
tubers a musty flavour even after the visible damage has been peeled off. Adult flea
beetles overwinter in adjacent vegetation, and move to potato plants in spring to feed and
lay eggs. There are 3 generations in B.C., and damage to potato tubers can occur right up
to harvest.
Management:
Remove and destroy any volunteer potato plants in the garden or the compost pile.
Control weeds in the nightshade family which serve as alternate hosts.
If potatoes were damaged the previous year, spray foliage of plants when beetles or
feeding damage on the leaves first appear in spring or early summer. Use pyrethrins at
label rates. Repeat this treatment if holes appear in new leaves or if beetles reappear. For
best control, both the upper and lower surfaces of the leaves should be treated. It is
possible that foliar-applied dusts such as diatomaceous earth will help suppress flea
beetle adults.
Also see “Flea beetles”, page 15-5
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Wireworms
(Agriotes spp.)

Wireworms tunnel into potato tubers. Large infestations can make potatoes inedible. See
Wireworms, page 15-12.

Diseases of Potatoes
Choosing Seed
For a healthy crop, buy only B.C. Certified Seed Potatoes. In all but the most isolated
areas, home gardeners should purchase new certified seed each year. Seed potatoes saved
from previous crops or table potatoes from a supermarket are likely to be infected with
viruses or other diseases. Table potatoes may have been treated to prevent them from
sprouting.
For an early crop, green sprout it by spreading the tubers out in a sunny window until
planting time. Discard any tubers which show signs of decay or which do not sprout
properly.
One of the best areas in North America for growing seed potatoes is the B.C. Pemberton
Valley, due to its isolation and cold winters that keep aphid numbers low. To keep
Pemberton seed potatoes disease-free, the valley has been designated as a “Seed Control
Area”. It is against the law to bring potatoes for planting from other areas into Pemberton
without special permission.

Bacterial Ring Rot

(Clavibacter michiganensis subsp. sepedonicus)
This disease does not occur in B.C.
certified seed potatoes. But, it can
accidentally be brought into the garden on
infected seed tubers from outside the
province.
Soon after the potatoes have bloomed, the
lower leaves may wilt with a slight upward
rolling of the leaf margins. Hot, dry
weather favours rapid development of this
disease. When the tuber is cut across, a
Bacterial ring rot of potato
creamy yellow to light brown rot shows in
the vascular ring just beneath the skin. Externally, the skin cracks and later the entire
centre of the tuber breaks down leaving only a thin, outer shell.
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Management:
To avoid bacterial ring rot, plant only B.C. certified seed potatoes.
This disease is regulated by B.C., therefore, if bacterial ring rot is suspected, contact
your local B.C. Ministry of Agriculture office and send a sample for confirmation to the
provincial Plant Diagnostic Laboratory in Abbotsford.
If bacterial ring rot occurs in your garden seek advice from the B.C. Ministry of
Agriculture for appropriate eradication measures. Do not save any potatoes for seed.
Non-decayed tubers may be eaten, and any tubers showing signs of rot should be bagged
and sent to a landfill. It is necessary to thoroughly disinfect all equipment such as shovels
or spades that may have been in contact with the crop, as well as storage areas. Discard
any bags that were used to hold the potatoes. Rotate out of potatoes for 2 years, or move
potato production to a different garden. Destroy any volunteer potatoes during the
rotation.

Blackleg

(Erwinia carotovora)
A dark brown or black discolouration develops at the stem base of potato plants and the
stem end of the tubers. Individual stems or the whole plant may wilt. In storage, tubers
develop a soft, smelly rot. Cool, wet soil and poor storage conditions encourage this
bacterial disease.
Management:
Remove crop debris and dispose of rotted tubers in storage immediately. Use certified
seed and rotate crops so that potatoes are not continually planted in the same spot..

Common Scab

(Streptomyces scabies and other Streptomyces spp.)
Tubers develop round or oval corky scabs,
which may be raised or slightly sunken, or
roughening (russeting) on the skin surface.
The bacteria that cause this disease carry
over in the soil. High soil pH favours scab.
Occasionally, powdery scab, a disease with
similar symptoms caused by a soil-borne
fungus, is also a problem.

Common scab of potato
Photo courtesy of ES Cropconsult Ltd.
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Management:
Reduce common scab by avoiding the use of lime, ashes or fresh manure on soil where
potatoes will be grown. Do not plant obviously infected tubers. Lowering the soil pH by
using sulphur or acid-producing fertilizers (those containing ammonium) may be helpful.
Maintain adequate soil moisture. Rotate potatoes with other crops. The following
varieties have some resistance and are recommended for Interior areas where soils tend to
be alkaline, or where scab has previously been a problem: ‘Avon’, ‘Cherokee’,
‘Onoway’, ‘Huron’, ‘Nooksack’, ‘Norking, ‘Norgold’, ‘Maverick’, ‘Hilite Russet’,
‘Krantz’, ‘Niska’, ‘Redsen’, ‘Russet Burbank,’ ‘Russet Norkotah’, and ‘Superior’.

Early Blight

(Alternaria solani)
Symptoms include brown to black, target-like spots with concentric rings on the leaves.
Spots later run together and leaves can appear burned, yellow and drop. Sometimes the
fungus causes a brown to black, slightly sunken decay on the surface of tubers. Early
blight rarely occurs on the Coast, but is common in the Interior.
Management:
Avoid frequent overhead watering, increase soil fertility; and clean up crop debris after
harvest. If chemical control is required, apply weekly copper sprays or potato/tomato
dusts or sprays containing other fungicides according to label directions.

Late Blight

(Phytophthora infestans)
This disease is famous as the cause of the
Irish potato famine in the 1800’s. Large, soft,
greyish-green to tan areas first appear on
leaves. In humid conditions, such as when
early morning dew is present, a greyish
white, fuzzy mold can be seen on the spots
underside of the leaves. Shoot tips may turn
brown or black. Brown to black lesions also
develop on stems and leaf petioles. In wet
weather, the entire plant may die back to the
ground. If the disease is present at harvest,
Late blight of potato
and rain occurs, tubers may be infected
Photo courtesy of ES Cropconsult Ltd.
resulting in a firm brown decay that starts at
a sunken spot on the skin. Eventually, infected tubers will rot from late blight and
secondary soft rot bacteria. This disease also affects tomatoes.
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Management:
Plant B.C. certified seed. Avoid over-watering and over-fertilizing with nitrogen. Avoid
overhead watering. Do not crowd plants, and plant in a sunny spot where leaves will dry
quickly. Avoid planting close to tomatoes or in the same place you grew potatoes or
tomatoes the previous year. If the disease appears late in the season, cut off and remove
foliage about 2 weeks before harvesting. Harvest only in dry weather. Discard any
infected tubers and do not store them with healthy tubers. Do not allow any volunteer
potato plants to grow in the garden or sprout on compost piles, as these will provide a
source of infection for the current year’s crop.
New and highly aggressive strains of late blight have appeared across North America,
including B.C. One strain affects both tomatoes and potatoes; another strain affects only
potatoes. Home gardeners are asked to destroy severely infected tomatoes and potatoes to
prevent the development and spread of new strains. Severely diseased plants should be
burned (where permitted), buried or sent to a landfill. Spores from these new strains may
carry over in soil and may survive the composting process. For more information, consult
the factsheet Late Blight on Home Garden Potatoes and Tomatoes on the B.C. Ministry
of Agriculture website.
If the late blight starts early in the garden, or if weather is wet, control of the disease with
fungicides is virtually impossible. However, in warm, dry years or if blight does not
appear until August, copper sprays every 5 to 7 days will help to control it. Sprays should
be started in late summer before the disease appears and before wet weather resumes.
Consult the label for rate of application. Do not use within 1 day of harvest.
Most varieties of potato have little or no resistance to the new strains of late blight.
‘Brador’ potato has some tolerance to the tomato/potato infecting strain but seed is not
always available. The cultivars ‘Fundy’, ‘Island Sunshine’, ‘Kennebec’, ‘Nooksack’ and
‘Sebago’ also have some tolerance to certain strains of late blight. No cultivars are
immune.

Leak and Pink Rot

(Pythium spp., Phytophthora erythroseptica)
In storage, tubers infected with Pythium leak collapse and turn watery. When cut open,
rotten tubers are black in the centre or have a creamy soft rot in the centre with a black
ring on the outside of the rotted area. Tubers infected with Phytophthora rot will turn
pink when cut open. Both of these rots are caused by soil-borne fungi-like organisms,
mainly species of Pythium and Phytophthora.
Management:
Heavy applications of nitrogen and high levels of organic matter favour these diseases,
which are more common at the coast. Avoid harvesting tubers on hot days and do not let
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them sit on warm soil after digging. Cool quickly to about 10 C and cure at that
temperature for about one month. Then, if possible, lower the temperature gradually to
about 5 C for the remainder of the storage period. Store in clean, sanitized bins or boxes
in a dark room. Sacks do not allow adequate ventilation for best storage. Do not plant
potatoes after beans which are a good host of Pythium.

Black Scurf

(Rhizoctonia solani)
Rhizoctonia attacks the potato stem below the ground. Stems may collapse completely. In
less severe infections, tubers may be small or knobby in shape and small, green tubers
may form on shoots. The fungus also causes “black scurf”: small, superficial, black spots
on tubers that are left in the soil for more than 2 weeks after the tops are dead. Some
strains of Rhizoctonia cause “wirestem” on tomatoes, cabbage, beans and other crops.
However, these strains do not usually attack potato, or vice versa.
Management:
Delay planting until the soil is warm. Plant shallowly and then hill gradually as the shoots
grow. Harvest promptly once skins are set. If severe problems persist, plant potatoes in
new soil. NOTE: Newly-turned sod is likely to be infested with wireworms (see page 1512) and may also increase problems with common scab.

Silver Scurf

(Helminthosporium solani)
Silver scurf is a fungal disease that spreads on infected seed-pieces. Silvery blotches form
on the tubers and red varieties may lose colour. When potatoes are stored in warm, moist
conditions, sooty or smudgy spots and black lumps also develop on the skins.
Management:
Plant only B.C. certified seed. Harvest tubers as soon as they mature, and store in a cool,
well-ventilated place. Wash and disinfect storage bins each year with a 1:9 solution of
household b1each before harvest.

Verticillium Wilt (Early Dying)
See “Cole Crops”, page 15-26, and “Peppers”, page 15-48.
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Virus Diseases
Several viruses cause yellow leaf mottle, distorted leaves and stunted potato plants. Most
are spread by aphids, and can be introduced to a garden in infected seed potatoes. Most
are minor problems in home gardens. Viruses can be avoided by planting only B.C.
certified seed potatoes, removing any plants with virus symptoms as they appear in the
garden and controlling aphids. One of the most common and damaging virus diseases is
leaf roll.

Leaf Roll (Potato leafroll virus, PLRV)
When seed tubers infected with potato leaf roll virus are planted, the resulting plants are
dwarfed with rolled lower leaves. Plants infected during the growing season by aphids,
which spread the virus, are not as easily recognized. With some varieties, infection results
in a network of brown streaks under the skin of the tubers, radiating out from the stem
end, called “net necrosis”, and tubers may be few or small.
Management:
To combat this virus disease, plant only B.C. certified seed. Do not keep tubers to plant
next year if this disease has occurred in your garden. Rogue out diseased plants that are
stunted and have curled lower leaves. Destroy volunteer potatoes, and do not allow
discarded potatoes to sprout on your compost pile.
Control aphids that spread the disease, (see page 15-1).
The variety “Russet Burbank” is very susceptible, among others. “Kennebec” and many
of the newer varieties are tolerant of leaf roll, that is, they will produce a good crop of
tubers in spite of the virus infection. Check with your seed supplier or catalogue.

Other Disorders
Greening
Potato tubers turn green when exposed to sunlight for several hours in the field. Like the
green leaves and stems of potatoes, green tubers are mildly poisonous to both people and
livestock, and eating green tubers can cause stomach aches and upset.
Management:
Hill the growing crop to keep all tubers well covered with soil. Move harvested tubers
into dark storage within one day of digging. The variety ‘Kennebec’ should not be left
lying on the surface for more than a couple of hours under sunny conditions. Discard
green potatoes or cut off any green portions of tubers before cooking.
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Hollow Heart
Larger tubers are more prone to hollow heart. When tubers are cut, they have irregular
hollow areas in the center. The cavity is usually outlined in brown and if the cracks
extend to the surface, the tubers may rot. As a rule there is no decay involved and the
tubers may be used with a little extra trimming.
Management:
Cool, wet soils around flowering time, when tubers are being initiated, will increase
hollow heart. Oversized tubers, or tubers that size up too quickly, will have more hollow
heart. Closer plant spacing, less nitrogen in the fertilizer and less water will help to avoid
this disorder. Severity will vary from year to year depending on the variety and growing
conditions. Potassium deficiency also contributes to hollow heart, but is rarely a problem
in home garden soils.

Radishes
Insects
Root Maggot –See “Cabbage Maggot”, page 15-26.
Flea Beetle - See page 15-5.
Red Turnip Beetle - See page 15-29.

Diseases
Black Root

(Aphanomyces raphani)
Black, sunken bands girdle or deform roots.
Management:
Small, globe-shaped varieties are less susceptible than long varieties. Since this is a soilborne disease, a 4-year rotation between radish crops is recommended if the disease has
become troublesome.
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Spinach and Swiss chard
Insects
Leafminer

(Pegomya hyoscyami)
For a description see “Beets”, page 15-21.
Management:
Leafminer damage to chard and spinach can be avoided by harvesting all mature leaves
as soon the first larval mines are found. The leaves are fine to use fresh or frozen. By the
time the next crop of leaves is produced by the plants, the egg-laying generation of
leafminers has usually passed. There is at least 2 generations of leafminers in B.C. so
watch leaves throughout the season. Destroy weed host plants such as lamb’s quarters,
chickweed, and nightshade.

Tomatoes
Insects
Colorado Potato Beetle - See page 15-51.
Cutworms, Tomato Fruitworm and other Caterpillars
These worms are grey, brown, or green, and up to 4 cm long. The adults are moths.
Cutworms feed at night, and cut off new transplants or young plants at the soil line or
climb and feed on leaves and shoots. During the day they can be found in the soil near
damaged plants. The later generation in summer can chew holes up to 6 mm deep in
green tomato fruit. A common species of climbing cutworm seen feeding on developing
tomato fruit in summer is the variegated cutworm (Peridroma saucia). This species is
relatively abundant in coastal B.C. See also “Cutworms” page 15-3.
Management:
Inspect plants regularly and if cutworms are seen, remove them by hand and destroy
them. Cutworms are mostly active in evenings or at night depending on temperature and
cutworm age, so night monitoring using a flashlight can be effective. Additional control
recommendations on page 15-3.
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Flea Beetles
Young plants, early in the season, may be damaged by flea beetles.
See page 15-5.

Tomato Hornworm

(Manduca quinquemaculata)
Foliage and fruit are eaten by large, green or
brown caterpillars, up to 6 cm long, with a
short, red horn at the back end. Adults are
large flower feeding moths, called sphinx
moths or ‘hawk’ moths.
Management:
Destroy worms by hand-picking them from
plants. Rarely are hornworms too numerous
Braconid wasp parasite cocoons on tomato
to hand-pick. If they are, plants may be
hornworm
sprayed with Btk, insecticidal soap or
pyrethrins. All products are more effective if
applied when caterpillars are small (less than 2 cm). Btk will not affect beneficial insects.
Digging or rototilling the garden in the fall will destroy overwintering cocoons. Predatory
insects such as lady beetles, lacewings and wasps feed on larvae. Parasitic wasps are
sometimes effective and should be conserved in gardens. The cocoons of parasitic wasps
look like grains of rice on the back of the larvae. Do not move or destroy parasitized
larvae.

Whiteflies
These small, delicate, white moth-like
insects suck sap and are usually found
resting on the undersurface of leaves or
fluttering about plants. Leaf surfaces become
covered with sticky honeydew excreted by
these insects. Leaves become pale or
discoloured, and the leaf surfaces may turn
black due to the growth of sooty mold.
Management:
Whitefly adult
Whiteflies are not usually a problem
outdoors, but can build up in greenhouses or
polyhouses. Lady beetles, lacewings, big eyed and minute pirate bugs feed on immature
stages of whiteflies. Handpick heavily infested leaves, vacuum adults early in the
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morning, use aluminum foil or reflective plastic mulches to repel whiteflies away from
plants. They are easily caught on yellow sticky traps placed on stakes among the tomato
plants. Do not allow sticky traps to contact leaves. Replace traps if they become covered
in insects or debris. If trapping does not give enough control of whiteflies, foliar spray of
plants with insecticidal soap or pyrethrins at label rates will help suppress the insects.

Diseases of Tomatoes
Bacterial Spot, Speck and Canker

(Pseudomonas syringae pv. tomato, Xanthomonas campestris pv. vesicatoria,
Clavibacter michiganensis subsp. michiganensis)
All of these bacterial diseases are primarily seed-borne. Bacterial speck (Pseudomonas)
causes relatively minor black spots on leaves (often with a yellow halo) and black spots
on fruit. On seedlings it can cause black stem lesions that lead to poor growth or death of
the plant. Bacterial spot (Xanthomonas) causes large brown spots on leaves and small
circular spots on fruit similar to bacterial spot on peppers. Bacterial canker (Clavibactor),
which is common in the Interior, causes an internal brown discolouration of plant stems
starting at the crown, brown and yellow spotting and burn at leaf margins and distinctive,
small white spots, called “birds-eye spots” on green fruit. Not all green fruit on infected
plants will have these white spots, so check several fruit clusters. Heavily infected plants
show wilting and dieback.

Birds-eye spot caused by bacterial canker

Bacterial canker symptoms on leaves

Bacterial speck

Wilting and death of tomato plants caused by
bacterial canker
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Management:
For bacterial spot and speck, copper sprays applied weekly from transplanting or when
symptoms are first seen will help prevent spread of the disease. A biofungicide
containing Reynoutria sachalinensis plant extract will help to suppress bacterial spot.
Apply preventatively.
Plant clean transplants with no symptoms. Grow tomatoes in a dry sunny area and avoid
overhead watering. None of these bacterial diseases carry over in soil or compost if crop
debris is well-rotted before the next crop is planted.
For bacterial canker, only the use of disease-free seeds or transplants will avoid the
problem. If you experience repeated bacterial canker outbreaks in your tomato crop, try a
different variety or seed source. A fungicide/bactericide containing citric + lactic acid
may help to suppress bacterial canker in field and greenhouse tomatoes.
Hot-water-treatment of seed at 50 °C for 20 minutes will kill bacterial spot and speck and
will reduce (but not completely eliminate) canker bacteria. Hot water treatment of tomato
and pepper seed can be done at home, but it is difficult to keep a steady temperature and
avoid damaging the seed. Seed should be spread out to dry and planted within a few days
of treatment. Commercial certified seed purchased from a seed company should not need
to be treated at home to kill these bacterial diseases.

Early Blight

(Alternaria solani)
Leaf spots are dark brown to black with
concentric rings. Black spots develop on
stems and large, black, leathery, sunken
spots on the fruit. This disease is common
in the Interior of B.C. but is less often
seen at the Coast.
Management:
Avoid overhead sprinkling. Pick off and
destroy the older leaves if they have spots
Early blight of tomato
on them. Space and prune plants for good
air circulation. If chemical control is required, apply copper spray at 7 to 10-day
intervals. If insects are to be controlled at the same time, a potato/tomato dust or spray
containing another fungicide may be used in place of some of the copper sprays. Read the
label for days to harvest. If the plants are staked, the stakes should be washed and
disinfected with 1:9 bleach and water between crops.
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Fruit Rot

(Colletotrichum coccodes, Alternaria spp.)
Sunken black spots and rot develop on fruit caused by anthracnose (Colletotrichum) and
black rot (Alternaria) fungi. Dark brown spots may appear on leaves in wet weather.
Management:
Grow early maturing varieties, and avoid wetting foliage late in the season. Staked
varieties will have less fruit rot. Mulching is beneficial as it keeps the fruit from contact
with the soil.
During a dry summer/fall, fruit rot is minimal. However, if wet weather arrives when
there is still a lot of fruit on the vines, a spray program is recommended. Apply copper
spray every 7 –10 days. Do not apply within one day of harvest. To avoid spraying in the
coastal area, it is necessary to erect shelters over the tomatoes to keep the rain off.

Late Blight

(Phytophthora infestans)

Late blight on tomato petiole

Late blight on tomato fruit

Irregular greenish-black, water-soaked blotches appear first on older leaves or stems.
Black lesions form on stems and greenish-brown, leathery spots develop on fruit. Cool,
wet weather is ideal for this disease which also affects potatoes and can spread from one
to the other, (see “Potatoes”, page 15-55). When green fruits are taken inside to ripen in
the fall, they often turn brown and leathery on the outside due to late blight infection that
occurred in the garden. Secondary bacterial infections may cause a soft, watery rot of
infected fruit.
Management:
New aggressive strains of late blight have appeared affecting both tomatoes and potatoes,
(see “Potatoes”, page 15-55). For more information, consult the factsheet Late Blight on
Home Garden Potatoes and Tomatoes on the B.C. Ministry of Agriculture website.
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Avoid overhead watering. Avoid late blight by growing early maturing varieties in a
sunny area. Cherry tomatoes and other varieties grown in containers on porches or
balconies often avoid infection due to the hot, dry environment. For soil-grown plants in
the garden, avoid wetting the foliage when watering; adequately space the plants and do
not over-fertilize with nitrogen. If only a few plants are to be grown, they may be
protected from rain by growing them under the eaves on the south wall of a building. A
temporary clear plastic roof erected over the plants to keep the rain off will also help
prevent infection.
Remove diseased leaves or shoots immediately and all plants that are severely diseased.
Bury them, or seal them in a plastic bag and take to a landfill. Do not compost diseased
plants. At the end of the season remove tomato or potato debris from the garden to
prevent carry over of disease.
Aggressive strains of late blight may cause complete browning and death of tomato
plants within days of the first stem lesion appearing. At the coast, apply copper spray
according to label instructions immediately after planting out and every 5 to 10 days,
using shorter intervals in wet weather. A biofungicide containing Reynoutria
sachalinensis plant extract will help to suppress late blight when applied preventatively.
Sprays may also be needed in the Interior, depending on the weather and presence of
blight in the area. Read the label for days to harvest.

Pepino Mosaic

(Pepino mosaic virus, PepMV)
This virus is mainly a problem in greenhouse
tomatoes but may be introduced to the garden
through infected seedlings. Infected tomato
plants show mild yellow-green mosaic and a
bubbly appearance on leaves. Foliage may be
stunted and thin. Fruits show uneven ripening
and may have a yellow and red mosaic pattern
on the fruit surface. The virus can spread
mechanically by plant to plant contact,
contaminated tools, hands, and clothing.
Management:

Pepino mosaic virus on tomato

Remove and destroy plants with symptoms. Limit handling of infected plants. Sanitation
of hands and clothing are essential to prevent spread to healthy tomato plants and other
solanaceous plants such as potato. Greenhouse growers reduce virus transmission by
submerging hands and tools in skim milk prior to, and after working with infected plants.
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Tomato Spotted Wilt

(Tomato spotted wilt virus, TSWV)
Plants are stunted and leaves are distorted, with a bronze
colour. Fruit develop yellow and black ring spots. This
virus is mainly a problem in greenhouse-grown tomatoes
but may be introduced to the garden through infected
seedlings. The virus is transmitted by thrips.

Other Disorders
Tomato spotted wilt virus on
tomato

Blossom-end Rot
The blossom end of the tomato fruit develops a
circular black spot up to 3 cm in diameter. It
may appear on green or ripe fruit. This
condition is caused by a lack of calcium in the
growing fruit. Uneven moisture supply and
excess nitrogen fertilizer contribute to the
problem.
Management:

Maintain a high calcium level in the soil by
Blossom end rot on tomato
incorporating finely ground limestone at the
rate of 1 to 2 kg/10 m2 prior to planting. Provide uniform soil moisture throughout the
growing season; mulching helps in this respect. Avoid over-fertilizing with nitrogen.
Foliar calcium sprays do not usually correct the condition in fruit since calcium does not
readily move from leaves to fruit in the mature plant.

Leaf Roll
Plants are stunted; leaves roll up and become brittle. Unlike potato leaf roll, tomato leaf
roll is not usually caused by a virus. Some varieties are more prone to leaf rolling,
especially in hot, dry weather.
Management:
Tomato leaf roll may be caused by stressful growing conditions. Rolling can be reduced
by improving soil fertility and ensuring adequate moisture is available at all times.
Mulching will help to achieve this.
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Turnips & Rutabagas
Insects
Red Turnip Beetle - See page 15-29.
Turnip Maggot and Cabbage Root Maggot

(Delia radicum)

This pest is the most significant pest of turnips and rutabagas in B.C. Turnip and rutabaga
roots are tunneled and etched on the surface. This damage may later result in root rot or
callused roots. The damage is done by white larvae, up to 6 mm long (see description and
pictures on page 15-26). There are multiple generations per year, so damage can occur at
any time up to harvest. In fact, the later damage can be the worst, as pest population
builds up over the season and the roots are large and easy for the larvae to access.
Management:
Because turnips and rutabagas are such long-season crops, turnip maggot and cabbage
maggot are very difficult to control. See cabbage maggot under cole crops, page 15-26,
for information on management.

Diseases
Scab

(Streptomyces scabies and other Streptomyces spp.)
See Common scab in Potatoes on page 15-54. Rutabaga roots may have rings of scab,
particularly in dry soil or in areas with high pH or high levels of potato scab.
Management:
Avoid excessive applications of lime, poultry manure or wood ashes to the soil, which
will raise the soil pH. Avoid areas where potato scab has occurred. Provide moderate but
uniform soil moisture during the growing season.
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Crater Rot

(Rhizoctonia solani)
Circular depressions of 1 cm in diameter or larger are present on turnips or rutabagas at
harvest. The infected area enlarges continually during storage, and by spring can destroy
the entire root. It is caused by a common soil-borne fungus (Rhizoctonia) that enters roots
during wet weather, or following wounding that may occur while hoeing or cultivating.
Management:
If damage occurs, plant in new garden soil. Rhizoctonia will also cause wirestem on cole
crops and some other vegetables such as beans, peppers and tomatoes. (See “Wirestem”,
page 15-13). Newly turned soil is preferred, but beware of wireworms (see page 15-12).
Control cutworms, slugs and rodents that may damage rutabaga roots. Consume roots
showing any crater rot first, as they will not keep as long as healthy ones.

Other Disorders
Brown Heart (boron deficiency)
Boron deficiency is very common in turnips and rutabagas especially in the Interior.
Affected roots are dark brown and water-soaked in the centre. In severe cases, the centre
becomes punky and hollow.
Management:
In the home garden, boron must be used with care because some vegetables, such as cole
crops and tomatoes, require levels that will kill cucumbers and beans. One or 2 sprays
during the growing season using borax at the rate of 2-3 mL/L water are recommended
for turnips and rutabagas.
Caution: Do not apply boron to beans or cucumber (cucurbits) or to soil where they are to
be grown.
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Chapter 16

Pests of Ornamentals

Pests of Ornamentals
This chapter describes insect and disease problems of ornamental plants. The first section
describes pests that affect many different ornamentals, followed by pests of specific
ornamentals. Management information describes preventative and cultural measures that
may control pests. Try these first. Sometimes the management information also mentions
pesticides. When more than one pesticide is mentioned, the least toxic pesticide is listed
first. Before using a pesticide read and follow label directions. See the “Pesticide Table”
in Appendix I for information on available home garden pesticides. Also read Chapter 8
"Using Pesticides to Manage Pests". It contains important safety information.
Proper identification of plant pests and diseases is an important step before attempting to
control the pests. Not all plant problems are caused by pests; some are caused by cultural,
nutritional or environmental conditions. See Chapter 2 for information on how to get
help identifying plant problems.

Pests Affecting Many Ornamental Plants
Insects
Aphids
Aphids attack a wide range of ornamental plants, causing
leaves to curl and twist. Look for small, soft-bodied, sapsucking insects that vary in colour from pinkish-white to
green and black. These insects will be found in clusters or
colonies on stems and the underside of leaves. Secretions of
sticky ‘honeydew’ often appear on lower leaves. Cars
parked below infested trees can become coated with this
honeydew. Aphid honeydew also provides a food source for
fungi, which appear as a black, sooty mould on leaves.
Management:

Aphids on rose plant

Aphids are best controlled when colonies are small and
before leaves start to curl. They can often be removed by hosing down the plant with
water. Aphids will usually be controlled by natural enemies, such as ladybugs and
parasites.
“Aphid Chaser” is a commercially available alarm pheromone for the control of aphids
on roses. It does not kill aphids, but disrupts their feeding and reduces their population
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growth. This will also increase the effectiveness of natural enemies. The dispenser device
is a small rubber donut which is placed by hand on plant stems or branches. For best
results apply early in the season according to package instructions, and replace every 4
weeks or when aphids re-appear.
Use insecticides only as a last resort, as they will also kill the natural predators and
parasites of aphids. Plants can be treated with insecticidal soap, pyrethrins or malathion.

Asian Longhorned beetle
(Anoplophora glabripennis)

This beetle is currently present in localized
areas in Eastern North America (Toronto,
New York, Chicago), where eradication
attempts are underway. There are several
long-horned beetles that bore into various
species of live trees and logs which could be
introduced into B.C. Other species of
concern include: brown spruce longhorn
beetle, smaller Japanese cedar longhorned
beetle, great capricorn beetle, and
Asian longhorn beetle
Monochamus spp. (sawyer beetles). There
are native sawyer beetles in B.C., including
the Oregon fir sawyer beetle, which is commonly confused with the Asian longhorned
beetle.
Management:
If found, the Canadian Food Inspection Agency needs to be notified and attempts will be
made to eradicate it. Other similar native beetles can be found in downed logs, stumps,
and dying or stressed trees. Maintaining good tree health is always the best preventive
tool.

Brown marmorated stink bug
Brown marmorated stink bug was first detected in British Columbia in 2015. It is a
serious pest that feeds on more than 100 different plant species including tree fruits,
berries, grapes, vegetables, and ornamental plants. Both adults and nymphs feed by
inserting their needle-like mouthparts into the flesh of fruit or vegetables, resulting in
dead areas and distortions.They can be a nuisance to homeowners when the adults
aggregate on and in buildings in the fall as they seek warm overwintering sites.
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Brown marmorated stink bug adult

Brown marmoratd stink bug nymphs on scarlet
firethorn

The adult is shield-shaped, about the size of a dime, brown marbled appearance with
alternating brown and white markings on the outer edge of the abdomen. It can be
distinguished from other stink bugs by the presence of distinctive white bands on the
antennae. Immature stages range in colour from bright orange, black or brown and later
stages are pear-shaped with white markings on legs and antennae.
Management:
A tiny parasitic wasp Trissolcus japonicus that attacks the eggs of brown marmorated
stink bugs in Asia has been found in the United States and British Columbia. Other
predators such as spiders, ladybugs and lacewings will feed on brown marmorated stink
bug eggs. Low numbers of brown marmorated stink bugs can be removed by hand,
sweeping or a shop vacuum. Prevent entry into the home by sealing off any access points.
The use of insecticides for controlling brown marmorated stink bugs in the home is not
recommended. Traps to catch the adults and nymphs are available for purchase, or can be
constructed at home. Traps will not eradicate the bugs from your area, but can be useful
to remove some of them from your home and surrounding area.

Caterpillars
A wide variety of caterpillars attack many ornamental plants. Most cause chewing
damage on leaves and new shoots. Some types feed within rolled leaves; others
skeletonize leaves just under the surface or form webs. Damage may occur throughout
the growing season. Caterpillars come in different sizes and colours. For more
information see ‘Bruce Spanworm and Winter Moth’ under “Pests of Berries”, page 11-4
and under “Pests of Fruit Trees, page 13-6.
On herbaceous plants, watch for signs of leaf or bud damage and check for young larvae
in the spring. Unlike cutworms, which only feed at night, most caterpillar larvae feed in
the daytime.
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Many caterpillar pests of ornamental trees have a population cycle with a peak every four
to seven years. Most large trees can withstand quite a lot of defoliation in the peak year
with no permanent damage.
Management:
Inspect woody plants during the dormant season for hardened, dark grey egg masses (1.22.5 cm wide) that encircle the twig. These can be pruned off and the prunings destroyed.
Dormant oil may also be used according to label directions to kill over wintering eggs on
trees. Sticky bands placed around the base of tree trunks will prevent damage from some
caterpillar pests. Small numbers of caterpillars may be removed by hand picking or by
pruning and destroying infested foliage (for example, with tent caterpillars).
If an infestation is severe, it may be necessary to apply an insecticide spray. This is
usually not practical or necessary for large trees. There is little point in spraying trees if
the damage has already been done and the caterpillars are already at their largest stage, or
have already pupated. Btk is effective in controlling an early infestation of young
caterpillars. The caterpillars die after feeding on treated leaves. Alternatively pyrethrins
can be used. Note: repeated use of pyrethrins may cause a build-up of mites.

Forest and Western Tent Caterpillars
(Malacosoma disstria and M. californicum)

Forest tent caterpillar

Western tent caterpillars

The forest and western tent caterpillars have very similar life cycles. In spring the eggs
hatch and larvae feed on flowers, buds, and foliage, usually in colonies. Western tent
caterpillars form tent-like webs for protection, while forest tent caterpillars form a silken
mat on the trunk or branches from which they move out and defoliate the host. They
pupate in cocoons, emerging as tan coloured moths about midsummer. Females encircle
twigs on the host tree with bands of eggs, which overwinter and hatch the following
spring.
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Forest tent caterpillars are bluish-grey and have a prominent row of whitish diamond
shaped dots along the back. Western tent caterpillars are similar, but are yellowish
brown, with a row of blue spots and orange spots along the back. Caterpillars can be up
to 5 cm long. Moths have a wingspread of up to 34 mm and are varying shades of brown.
They fly in June and July. Trees known to be susceptible to western tent caterpillars
include: Acer, Betula, Crataegus, Fraxinus, Populus, Prunus, Quercus, Rosa, Salix, Tilia,
and Ulmus. Trees known to be susceptible to forest tent caterpillars include: Arbutus,
Betula, Ceanothus, Corylus, Crataegus, Ilex, Malus, Populus, Prunus, Quercus, and
Salix.
Management:

Remove overwintering egg masses encircling twigs. During the growing season, prune
off branches with caterpillars and tents, if not too numerous, and destroy the caterpillars.
Trees can withstand some defoliation and usually recover with no management required.

Fall Webworm
(Hyphantria cunea)

Fall webworm tents

Fall webworm

Tent-forming caterpillars that occur in spring and early summer are either “forest” or
“western” tent caterpillars. Those that occur in late summer and early fall are called “fall
webworms”. They are variously coloured and hairy. Apple and cherry ermine moth
larvae form small tents during May and early June. Healthy trees will tolerate
considerable feeding damage.
Management:
During the dormant season, inspect branches up to pencil thickness for hardened, dark
grey masses of eggs circling the branch. Prune them off and destroy prunings, and spray
trees with dormant oil following label directions. See “Dormant Spraying”, page 8-15.
During the growing season, prune off small branches with tents on them, or spray with
Btk or pyrethrins at label rates.
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Elm Leaf Beetle (Pyrralta luteola) and other Leaf Feeding
Beetles
Various species of leaf-eating beetles and their larvae feed on trees and shrubs such as
elm, alder, and willow. Some species have 2 generations per growing season. Beetles
usually feed on the edges of the leaves resulting in notched and ragged leaf margins.
Healthy trees can tolerate considerable feeding damage.
Management:
Elm leaf beetle larvae migrate down the tree trunk to pupate. Sticky bands can be applied
to tree trunks to capture larvae before they pupate and prevent an infestation the
following year. If trees are small and damage is severe, spray with insecticidal soap or
pyrethrins according to label directions. Spraying a 50 cm wide band of insecticide on the
tree trunk at a convenient height will also kill these migrating larvae. However, repeat
treatments may be needed later in the season if larvae or beetles reappear.

Gypsy Moth

(Lymantria dispar)

Gypsy moth larvae

Photo courtesy of CFS Insectary, Pacific Forest Centre

Gypsy moth adults, female left, male right

Gypsy moth is a serious threat to B.C. forests. The gypsy moth caterpillars feed on a wide
range of deciduous trees. Entire trees can be stripped of leaves. The caterpillars are hairy,
tan in colour with distinct coloured spots on their back, and grow up to 6 cm long. Moths
emerge in July and August. There is one generation per year. Egg masses are laid in
sheltered places on hard surfaces such as tree trunks, behind rocks, fallen logs, fences, or
lawn furniture. The female adult gypsy moth lays all of her eggs in a single egg buff to
tan coloured mass that resembles a sponge or chamois. The number of eggs in one of
these masses varies from fewer than 100 to more than 1,000 eggs.
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Management:
This pest has been found only in some parts of the Lower Mainland and Southern
Vancouver Island and is not established in B.C. There are ongoing surveys to detect and
destroy egg masses. If you find velvety, buff coloured egg masses or caterpillars on trees,
please notify your local Ministry of Agriculture, forestry service, or Canadian Food
Inspection Agency office. For more information on gypsy moth and the eradication
program, see the Ministry of Forests website.

Andromeda Lacebug
(Stephanitis takeyai)

Adults are 3 mm long and have a lacy appearance. They suck plant juices of Pieris
japonica and sometimes rhododendrons and azaleas. They feed on the underside of
leaves, giving them a yellow, mottled appearance. They have 1 generation per year.
Feeding starts in mid-May. Plant health is generally unaffected, though mottling on
leaves from feeding is unattractive.
Management:
Hosing off infested plants with water often controls the pest. Lacebugs are susceptible to
most broad spectrum insecticides. If needed, apply insecticidal soap or malathion when
young lacebugs are first seen.

Mealybug

(Pseudococcus spp.)

These scale-like insects have a soft scale that is covered in white, powdery wax. They
feed on the sap of plants and produce honeydew on all parts of plants. Both larvae and
adults cause damage. The honeydew attracts ants and often leads to the growth of sooty
mold. Affected plants appear unthrifty, yellow, wilted, or deformed, and can die from the
infestation. A wide variety of plants can host mealybugs. About 30 days are required for
one generation. Two to eight overlapping generations are possible in a year, depending
conditions and species.
Management:
Mealybugs favour high temperatures and humidity, so climate management is a good
preventive approach; keep temperature and humidity as low as possible for indoor plants.
Sprays with water or pesticides (insecticidal soap, malathion,) can effectively control
crawlers (young that do not have a thick waxy protective covering). Adults are not
controlled effectively with pesticides.
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Mites - See pages 13-11 and 13-32, under Tree Fruit, and 11-7 under Berries.
Root Weevils - See page 11-6, under Berries.
Scale Insects - See pages 13-15 and 13-35 under Tree Fruit.
Shot hole Borer, Bark and Ambrosia Beetle - See page 13-2 under Tree Fruit.

Diseases
Bacterial Blight

(Pseudomonas syringae)
Bacterial blight is a widespread disease of
woody ornamental plants in the Pacific
Northwest but is less common in the Interior.
Symptoms appear on new growth in the spring
under cool, wet conditions. The bacterium lives
on and inside twigs and buds. Damage from
bacterial blight is often worse in very wet
springs or following a late spring frost or cold
period. Bacterial blight is common on more
than 40 species of woody deciduous trees such
Bacterial blight of lilac
as aspen, flowering cherries, dogwood,
forsythia, lilacs, linden, magnolia, ornamental
maples, magnolia, ornamental pear and, roses. The most common symptom on woody
ornamentals is wilting, blackening and tip dieback of new shoots. It also causes
blackened buds, flower blast, black, angular leaf spots and vein blackening, leaf shot hole
and stem and trunk cankers.
Management:
Young trees are more susceptible to bacterial blight than older established trees and
shrubs. Protect frost sensitive plants from cold weather by planting in sheltered locations.
Prune out blighted shoots in January or February or in mid-summer when weather is dry.
Minimize pruning wounds by making sharp cuts and disinfect pruners between cuts with
10% household bleach solution (corrosive), Lysol, or other disinfectants. Prune back to
green tissue below the cankered or dead wood. Remove and destroy prunings, dead twigs
and fallen debris. Keep weeds under control as the bacterium can survive on weeds.
Provide good nutrition, drainage and growing conditions and add lime to increase the soil
pH if necessary. Do not fertilize after July as this will lead to new growth which is more
susceptible to bacterial blight. Space plants for better air circulation.
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Copper sprays may help to prevent new infections but will not cure infected trees.
Copper resistance is known to be present in the pathogen population, and will reduce
copper effectiveness if present. Apply before buds open in the spring, if cool, wet
weather persists. Follow label directions. Where a range of rates is given, use the highest
rate for dormant applications. To avoid leaf injury, use a lower rate during the growing
season.

Grey Mold or Botrytis Blight
(Botrytis cinerea)

Grey mold, caused by the fungus Botrytis cinerea, is common on decaying plant tissue
and debris where there is high humidity and moisture. A grey, fuzzy mold develops on
dead or dying plant tissues then spreads to healthy plant tissues when conditions are wet.
Infection first appears as water-soaked spots or areas on soft or senescent foliage, flower
parts or young stems. Fallen petals that land on leaves are often areas of infection by grey
mold. These areas turn tan to brown or greyish-white as they dry out. Fuzzy grey spore
masses develop on infected tissues under cool, moist conditions. Spores are air borne and
can infect healthy plant tissues. On flowers and woody ornamentals, it can cause flower,
leaf and shoot blights and occasionally stem rots or cankers.
Management:
Thoroughly clean and discard garden debris and refuse in the fall to reduce the level of
grey mold in the garden. Remove spent flowers and old leaves before grey mold becomes
established. Susceptible plants should be grown in a part of the garden having excellent
sun exposure with good air circulation and spacing. Avoid sprinkler irrigation of annual
and perennial flowers as they approach bloom. If practical, water the base of plants in the
morning so that plants dry off quickly.

Powdery Mildew
There is a powdery mildew fungus for almost
every plant species except conifers. With a few
exceptions, most powdery mildew fungi are
very host specific – for example, maple
powdery mildew will not attack rhododendron.
Look for white, powdery growth on leaves and
shoots. Warm days and cool nights are ideal
for disease development. Commonly affected
ornamental plants include Acer, azalea, Betula,
Ceanothus, Clematis, Cornus, Corylus,
Gaultheria, Hydrangea, Kalmia, Lonicera,
Malus, Nandina, Quercus, Rhododendron,
Rosa, Syringa, Vaccinium and Viburnum.

Powdery mildew on maple

Pests of Ornamentals - Home and Garden Pest Management Guide

16-9

Management:
Avoid highly susceptible varieties. Resistant varieties of roses and many other
ornamentals are available. Avoid planting in shady areas with poor air circulation.
Cleanup of diseased leaves at the end of the season and removal of visibly infected
shoots during pruning will reduce disease carryover. Hosing off infected plants with
water in mid-day is partially effective as long as foliage dries off quickly.
If a chemical control program is desired during the growing season, apply a garden
product containing sulfur according to label instructions. A summer oil (mineral oil) can
be used on many woody plants to help manage mildew. Reynoutria extract (Regalia) may
also help to suppress powdery mildew. To be effective, a fungicide program must begin
before mildew is well established. Both sulfur and oil have the potential to cause injury
on some plants, so check the fungicide label to make sure the plant is listed. Follow label
instructions carefully, and avoid spraying during very hot weather.

Root Rot

(Pythium and/or Phytophthora species)
Common causal agents are Pythium and Phytophthora species, which are members of the
“oomycete” group of fungus-like organisms called “water moulds”. Several other soilborne fungi can also cause root rot of garden ornamentals. Woody plants are more
commonly attacked by Phytophthora species and herbaceous plants by Pythium, but there
are many exceptions. As a rule, they cause disease only when the soil is poorly drained or
wet for extended periods of time. Symptoms of root rot include wilting of foliage on
warm days, poor growth, pale colour or symptoms of nutrient deficiency and in severe
cases, death of the plants. Affected root system shows a lack of feeder roots and
blackening or browning of larger roots. When roots are pinched and pulled gently, the
root cortex (outer layer) slips off easily, leaving a bare vascular cylinder. The rot may
extend up into the crown of the plant.
Management:
Good soil drainage is the key to avoiding most root rots. In heavy soils, this may require
installation of perforated plastic tile drains with a suitable outlet. The deeper the drains,
the larger the area that will be drained so they should be installed as deep as the outlet
permits. A minor root rot can cause problems even in well-drained soils. In these cases,
replace dead plants with other species that are more resistant to root rot.
Over watering or surface watering with drip-lines or sprinklers or flooding can bring on
root rot. Drought stressed plants seem to be more susceptible to root rot infection later
when moisture is restored.
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Armillaria Root Rot
(Armillaria species)

Armillaria root rot occurs on over 700 species of
conifers, hardwood trees and shrubs. Armillaria is
a native fungus in B.C. soils and most often infects
plants on newly cleared land.
The first symptoms are decline and dieback, with
leaves turning yellow and wilting. Only one side
of the plant may be affected. Infected trees may
die. Cutting away the bark at or just below ground
level reveals a white mat of fungal mycelium.
Black shoestring-like strands of fungal mycelium
Armillaria-infected blueberry bush;
called ‘rhizomorphs’ may be visible in the mat or
white mycelial growth of the fungus is
around the base of the plant. Rhizomorphs are
seen beneath the bark at plant base.
evidence of armillaria root rot and can look like
roots when found in the soil. Roots are destroyed
and turn dark brown to black and the rot extends into the crown of the tree. In the fall, a
cluster of honey-coloured mushrooms may appear at the base of infected trees.
Armillaria can survive for many years on dead roots and old cane stubs in the soil. It is
usually a disease of mature trees that are suffering environmental stress. Healthy,
vigorous trees can often out-grow the infection by Armillaria until other factors, such as
flooding or soil compaction inhibits root growth.
Management:
Water deeply when needed. Avoid surface watering around the crown and main trunk.
Remove infected trees and soil in the root zone and replant with resistant species. In
landscape plants, the disease is most commonly found on conifers, Malus, Quercus,
Rubus (blackberry, raspberry) and Thuja. Western larch and incense cedar are among the
most resistant conifers. There is no effective chemical control.

Verticillium Wilt
(Verticillium species)

Two species of the fungus Verticillium (Verticillium dahliae and Verticillium alboatrum) cause wilting of woody plants; V. dahliae is the most common. This species
produces black hardened structures called ‘microsclerotia’ that can carry over in soil for
up to 10 years. V. albo-atrum persists in the soil for 1-2 years, and is most commonly
found on alfalfa. These fungi attack many deciduous trees, herbaceous perennials,
berries, weeds and vegetables but do not infect conifers or grasses.
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Other hosts of Verticillium include eggplant, potato, tomato, dahlia, raspberry and
strawberry. Landscape trees planted on land previously cropped with these plants have a
high risk of developing the disease. The fungus enters the roots and moves upwards in
the plant, plugging up the plant’s water and nutrient transport, i.e. vascular system. Often
the first symptoms seen are nutrient deficiencies, yellowing, wilting and dieback of
young twigs and branches, often on one side of the plant or tree. These symptoms are
easily mistaken for root rot, frost damage, drought stress or other problems. However,
with verticillium wilt, the dieback becomes progressively more severe from year to year.
Cutting into woody stems with a knife reveals black or brown streaks in the wood or
vascular region, often in nodes where branches or stem diverge, but these are not always
visible. Mature landscape trees with verticillium wilt will sometimes ‘wall-off’ the
fungus in the infected branches and survive for many years. Other trees may totally
succumb within a year or two of the first twig dieback.
Management:
Avoid drought stress or flooding on mature landscape trees. Remove dead and dying
plants including the infested roots and soil and replant with a tolerant or resistant species.
Mature trees where dieback is just starting can be pruned to remove dead wood and may
show only intermittent symptoms for many years. Disinfect pruners between cuts with
10% household bleach solution (corrosive), Lysol, or other disinfectants. No chemical
controls are available.

Other Pests
Algae, Lichens and Moss
Variously coloured growths may be found on the twigs, limbs and trunks of many trees
and shrubs. The growths may be leaf-like, hairy or scale-like. They are not parasitic on
plants but make them look unsightly and in the case of evergreens, interfere with
photosynthesis.
Management:
Annual dormant sprays with lime sulphur will prevent the establishment of these
growths. Once established, however, they must be scraped off with a wire brush or stiff
scrub brush in conjunction with spraying.
Fences, greenhouse benches, etc.: Cryptocidal soap (potassium salts of fatty acids)
controls algae, mosses, lichens and liverworts. Use as directed on the label. Using
lumber, which has been pressure-treated with wood preservatives, will delay the growth
of these organisms for many years but should not be used on lumber in contact with food
products.
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Slugs and Snails

Common garden snail

Slug

Slugs have soft, un-segmented bodies and exude a slimy mucous. They are active
throughout the year if temperature and humidity are suitable. They shelter in moist, dark
places during the day and feed at night. Surface tissues of the plants are rasped, and
irregular holes are eaten in foliage leaving it slimy and tattered. Seedlings may be
completely eaten and blossoms on flowering plants may be damaged. Snails have shells
and are usually less numerous and do less damage than slugs. However, they may be
found in trees, whereas slugs prefer to stay on the ground.
Management:
Slugs prefer damp, shaded areas, so removing vegetative trash and other daytime hiding
places and keeping grass mowed will help to control them. Large slugs can be destroyed
by walking through the garden when it is damp and cutting them in half with a sharp, flat
spade. This is impractical for small slugs. If slugs are a continual problem, apply control
measures early when seedlings are in the most vulnerable stage. Homemade slug traps,
containing beer or fermented yeast and sugar can be used to attract slugs that drown in
the liquid. In flowerbeds, place boards, grapefruit rinds or cabbage leaves as shelter sites
for slugs and then destroy the slugs in the morning. Slugs will not feed on geraniums and
many ornamental shrubs. If slugs are a serious problem every year, consider growing
plants that are not attractive to them.
Commercial slug bait containing iron (ferric) phosphate (in pellets) is attractive and toxic
to slugs, but is not toxic to pets and wildlife. Place bait on the ground in areas where the
silvery slime trails are evident. Replace bait every few days, particularly after rainfall.
Baits (either pellets or thick liquid) containing metaldehyde are toxic to pets and wildlife,
and should be used only as a last resort. The metaldehyde bait should be placed in a “bait
protector” made from a coffee can or something similar. Several holes are made along
the bottom sides of the coffee can and the lid replaced. This is not an effective way to
protect dogs from poisoning as they may knock the cans over. The same treatments apply
to snails in flower and vegetable gardens. Do not get slug bait on plants grown for food.
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Pests of Specific Ornamentals

Ash (Fraxinus sp.)
Insects
Lilac Ash Borer (Podosesia syringae)
The lilac ash borer was first reported in B.C. in 2006; it is well established in the U.S.
Hosts include European ash (preferred host), privet (Ligustrum spp.), lilac (Syringa spp.),
and mountain ash (Sorbus spp.). The adult is a clearwing moth that is similar in
appearance to a paper wasp. There is usually one generation per year, but can take two
years to complete a generation. The female moth deposits her eggs in bark crevices
within 10 to 14 days of emergence. Upon hatching, the larvae tunnel into the trunk and
feed beneath the bark, where they excavate galleries in the wood. The mature, 3 cm
larvae overwinter inside the tree. Adult moths emerge the following spring. Infestations
lead to unsightly scars and swollen areas on the trunk and can weaken branches. Severe
infestations can kill a tree.
Management:
There are currently no registered insecticides for homeowners for the control of tree
borers. Effective treatments may be available through commercial spray services.
Pheromone traps baited with clearwing attractants can be used to time male moth
activity. Because trees can have numerous larvae within, physical removal of larvae from
under the bark is not likely an effective approach. To prevent infestations, ensure trees
are healthy and have limited stress by providing adequate water and mulch. Be careful
not to wound the trunk or main branches.

Diseases
Anthracnose (Gnomoniella fraxini)
In coastal areas, ‘Modesto’ ash is very susceptible to anthracnose disease. Large leaf
spots and blotches appear in late spring/early summer. Severe and repeated infections can
lead to twig dieback and gradual tree decline.
Management:
Do not plant ‘Modesto’ ash in coastal B.C. Rake up and remove leaves in autumn to
reduce disease carryover. Leaves may be safely composted. Prune out cankered branches
and to promote air movement within the crown. Fungicide applications are generally
ineffective and impractical.
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Verticillium Wilt (Verticillium dahliae)
Ash trees are very susceptible to verticillium wilt. See Verticillium under “Pests
Affecting Many Ornamental Plants”, page 16-11.

Aspen - See “Poplar”, page 16-64.
Azalea (Rhododendron spp.)
Insects
Root Weevils - See page 11-6 under Berries.
Andromeda Lacebugs - See page 16-58.

Diseases
Azalea Leaf Gall
(Exobasidium vaccinii)

This disease occurs on rhododendrons and azaleas. In late spring and early summer,
leaves become thickened, fleshy and white, later developing into hard, reddish-brown,
gall-like bodies. Galls are composed of fungus-infected plant tissue. Flowers are also
affected. Older leaves are resistant to infection.
Management:
Avoid overhead watering particularly in the evening. Remove galls as they appear and
bury or send to a landfill. Spray with copper just before buds break in the spring and
again 2 to 3weeks later. Symptom reduction is then seen the following spring.

Leaf Scorch - See “Plant Disorders Not Caused by Pests”, page 9-5.
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Powdery Mildew
(Microsphaera sp.)

Some varieties of deciduous azaleas are particularly susceptible to powdery mildew. The
disease is most common on deciduous azaleas but not as frequent on evergreen azaleas.
The disease develops late in summer. The whitish growth can occur on both sides of the
leaf and may cover the leaf by the end of summer. High humidity and high nitrogen
fertility favours the disease.
Management:
See “Pests Affecting Many Ornamental Plants”, page 16-8. Select resistant species or
hybrids if possible. Planting susceptible varieties in the open with less shading and
improving the air circulation are the best preventative measures. A spray program using
sulphur will also give some control before the mildew gets well established for plants
that had powdery mildew damage the previous year.
Proven Performers – Azaleas*
Evergreen

Deciduous

R. kiusianum
Balsaminaeflorum
Blaauw’s Pink
Elsie Lee
Hino Crimson
Helen Close
Mother’s Day
Rosebud

R. albrechtii
R. occidentale
R. luteum
Arpege
Balzac
Cannon’s Double
Cecile
Fanny
Ginger
Irene Koster

*This list has been provided by the Fraser South Rhododendron Society as being easy to
grow, hardy and relatively problem-free in the South Coastal area.

Birch (Betula spp.)
Insects
Aphids
Small, soft-bodied, variously coloured, sap-sucking insects. There are several generations
a year. See “Aphids” under “Pests Affecting Many Ornamental Plants”, page 16-1.
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Birch Leaf miner (Fenusa pusilla)
Grey, white and paper birches are the most affected by birch leaf miner. Young leaves
have blotchy brown areas that contain tiny sawfly larvae. Repeated attacks will weaken
trees and lead to further problems such as invasion by bronze birch borers. The spring
generation is most damaging, as new unfolding leaves are most susceptible. Older leaves
are not attacked, so the summer generation is not as abundant.
Management:
Keep trees healthy with adequate water during dry periods. Stressed trees cannot
withstand as much damage. On small trees, kill leaf miners by squeezing the larvae
within the mines. Reduce pest numbers by gathering and disposing of fallen leaves.
Burying leaves under soil in a compost pile is effective. Consider replacing the severely
affected trees with a more trouble-free species. Tree trunks can be treated with
insecticide, with the intent to control adult sawflies. This approach has variable results.
There are no effective biological control agents. If infestations have been repeated and
severe, spray trees when leaves begin to unfold in the spring, when eggs are being laid,
with malathion at label rates. A second application may be useful in mid summer when
the second generation is laying eggs.

Bronze Birch Borer (Agrilus anxius)
The adult is a 13 mm long olive-bronze beetle. Adults
appear during May and June and lay eggs in bark crevices.
Larvae, up to 15 mm long, chew oval-shaped tunnels under
the bark that cause dieback in the upper part of the tree. Dshaped exit holes from adult beetles can be seen along dead
branches.
Management:
Birches require a lot of water. Drought-stressed trees are
more susceptible to borer damage. To prevent invasion by
borers, keep your trees as healthy as possible by providing
them with optimum fertilizer and water and controlling leaf
miners. If there are borer-infested trees nearby, the damaged
limbs should be removed and burned to kill the larvae.
There are no effective insecticides for this pest. If more than
50% of the tree is dying back, it is best to remove the entire
tree.

Bronze birch borer – larva
and gallerie. Photo courtesy

of David G. Nielsen, Ohio
State University, Bugwood.org

Apple and Thorn Skeletonizer and other Caterpillars
See Tree Fruit, page 13-10

Pests of Ornamentals - Home and Garden Pest Management Guide

16-17

Camellia (Camellia spp.)
Insects
Cottony Camellia Scale
(Pulvinaria floccifera)

Scale insects feed on the underside of
camellia leaves. The adult scales and crawlers
are quite small but the cottony white,
elongated egg masses are conspicuous. The
honeydew that they secrete drips onto the tops
of nearby leaves and is colonized by black
sooty mold.
Management:
The honeydew, sooty mold and some of the
Cottony camelia scale on holly
scales can be washed off with the garden
hose. If the problem persists, apply insecticidal soap or malathion in early July to kill the
newly hatched crawlers. This is the only life stage when scales are susceptible to
pesticide applications. Insecticides applied at other times will not penetrate the waxy
covering. Follow label instructions. There are several natural biological control agents of
scales which will help manage this pest.

Other Disorders
Bud Drop
Flower bud drop may occur if plants are located in sites where they are exposed to cold,
dry winds in winter or the hot summer sun. Low winter temperatures may also lead to
bud drop. Both over-watering and under-watering may result in bud drop. Bud drop may
also occur if more flowers are set than the plant can support. In this case, there is no
cause for alarm.
Management:
Plant camellias in sheltered sites in well-drained soils that have good organic matter
content. Avoid spring frost damage to flower buds and the resulting brown petals by
choosing sites that do not receive early morning sun. Water plants thoroughly during hot
dry summer weather. Select varieties recommended as hardy for the area by your local
garden centre.
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Chamaecyparis (yellow cedar, including

Lawson’s cypress)
Insects
Cypress Tip Moth
(Argyresthia cupressella)

This insect also attacks arborvitae, Monterey cypress and junipers. The larvae tunnel into
tips of branches, which become brown and drop off. Larval exit holes can be seen in
damaged leaves with a magnifying lens. Tiny (4 mm long) white cocoons appear on
affected twigs in April and May. Small (5 mm long) grey moths are present in June and
July when they lay eggs for the next generation. There is 1 generation per year. In some
areas, most of the susceptible conifers become infested and they appear brown in early to
mid-summer, especially towards the top.
Management:
If damage is slight, infected leaves can be pruned out in mid-summer. No insecticides
will kill the larvae while they are inside the leaves. For new plantings in heavily infested
areas, consider using a resistant variety such as western red cedar (Thuja plicata).

Juniper Scale

(Carulaspis juniperi)
Juniper scale attacks cones, twigs and needles of cedar, cypress, juniper and arborvitae.
Trees turn greyish or yellowish when large amounts of sap are removed. Scales are white
in colour, 1.5 mm in diameter, with brownish centers. Eggs and crawlers are pinkish to
yellow. One generation is produced per year, with fertilized females overwintering. The
adult female scale is grey and round. Eggs are produced in May and continue to hatch
until late June. Little new growth is produced and individual branches can die. Very little
honeydew is generated by these scales.
Management:
Apply high pressure water spray, insecticidal soap, or malathion when crawlers are seen
on the conifers. This is the only stage of scale susceptible to pesticide application.
However, an application of appropriate dormant oil during the early spring before the
plants break bud will help manage the adult females. Caution: not all oils are safe for all
conifers. Natural biological control agents are present in the landscape and will help
manage scales.
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Diseases
Cypress Root Rot

(Phytophthora lateralis, Phytophthora cinnamomi and other species)
These soil-borne fungal-like organisms affect all varieties of Lawson’s cypress (PortOrford-cedar). Root tissues become reddish-brown instead of white. Infection occurs
during the wet season but trees turn brown during warm weather. Infection moves from
feeder roots into larger roots and finally into the base of the tree, causing a dark
discolouration of the sapwood. Foliage begins to loose colour, turning completely brown
within a few months. Large trees may take 2-4 years to die but often die completely in
one growing season.
Management:
Choose resistant plants such as Thuja plicata or other evergreens to replace dead
Lawson’s cypress. The fungus spreads in the soil and water and can be brought into the
garden in topsoil, on contaminated tools, and in drainage water. Lawson’s cypress should
not be grown and never be used as hedge plants since the fungus will spread along the
hedge from tree to tree. Avoid wounding the base of trees and do not over-water. Do not
mulch or plant flowers under trees or hedges of Lawson’s cypress. Do not water with drip
irrigation.

Cherry (flowering) (Prunus spp.)
Ornamental cherries are prohibited by the B.C. Plant Protection Act in the Okanagan,
Similkameen, Shuswap and Creston Valleys, because they are a possible source of little
cherry virus disease for commercial cherry orchards. For more information see “Pests of
Fruit Trees”, page 13-44.

Insects
Cherry Bark Tortix - See “Pests of Fruit Trees, page 13-29.
Cherry Ermine Moth - See “Apple Ermine Moth”, page 13-6. Cherry ermine moth

looks like the apple ermine moth, but it occurs on hawthorn and cherry, not on apple
trees.

Winter Moth and Leafrollers - See “Pests of Berries”, page 11-4.
Peach Tree Borer - See page 13-33 (tree fruit)
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Diseases
Bacterial Canker, Blight, Blast, Leaf Shot-hole and Spot
(Pseudomonas syringae pv. syringae)

Shot hole on cherry caused by bacterial canker

Gumming cankers on cherry caused by
bacterial canker

In Coastal B.C., where flowering cherries are widely grown, the most important disease
is bacterial canker, also known as bacterial blight. (Also see Bacterial Blight, page 16-8).
Susceptible varieties frequently fail to leaf out normally in the spring as many of the buds
have been killed over the winter. Bud infections result from leaf scar infections in the
fall. In wet springs, further blighting of new shoots occurs as bacteria are splashed from
cankers on the branches onto the new foliage. Later, infected leaves may develop a leaf
spot and shot-hole (also caused by some fungi and viruses). Blossoms and new shoots
may brown off completely giving a “blasted” appearance. Ice-nucleating strains of the
Pseudomonas bacteria increase the susceptibility of plants to frost injury so that damage
is more severe after a late spring frost or cold period. Susceptible varieties decline and
die over several years while resistant varieties recover with the onset of dry weather each
summer.
Management:
Do not plant flowering cherries under or near old cherry trees as most of them are
infected and the bacteria will spread during rainy weather. Don’t plant them in shady or
damp areas. Never allow sprinkler irrigation to wet the foliage. Avoid susceptible
varieties. The following varieties have some resistance: P. sargentii ‘Rancho’ and P.
yedoensis ‘Akebono’. P. serrulata ‘Kwanzan’ is susceptible when young but often
develops resistance as the tree matures.
To reduce damage on established trees, copper sprays may be applied in spring and
before fall rains. Apply copper octanoate or copper sulphate once or twice to protect the
leaf scars during leaf drop in the fall. Repeat several times in the spring to prevent leaf &
shoot blight. During a wet spring, try to pick a dry, sunny day every 7-10 days to apply a
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protective spray. See label for instructions and precautions. Repeated use of copper can
lead to copper-resistant strains of Pseudomonas and poor disease control. Note copper
can cause plant injury. Use lowest label rates while foliage is present. Copper octanoate
is generally tolerated better by foliage than copper sulphate.

Other Diseases and Insects
See under “Peaches, Apricots, Prunes, Plums and Cherries,” page 13-26.

Clematis
Diseases
Clematis Stem Rot and Leaf Spot
(Ascochyta clematidina)

This fungus infects the roots, crown and lower
stems near the soil line, causing stems to wilt
and die back. Sometimes a black leaf spot
develops in wet weather. Individual shoots wilt
suddenly when stems are infected and girdled
at the base. Wounds and warm, wet conditions
favour infection.
Management:
Ascochyta leaf spot on clematis
For new plantings, choose plants that do not
have wilting or dying stems. The disease rarely
develops on established plants in gardens. If stem wilt appears on new plants in the
garden, it is best to remove them and re-plant with clean stock. If established plants do
develop the disease, prune out infected stems and remove infected leaves. Space plants
for good air circulation and keep the base of plants open so that it can dry out quickly
after rain. Fungicides are not available to manage this disease in the home garden.
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Cotoneaster
Insects
Cotoneaster Webworm
(Cremona cotoneastii)

In the spring, new leaves are skeletonized and webbing is present on leaves and twigs.
Damage is caused by chocolate brown larvae up to 12 mm long that feed from silken
tubes. Larvae feed until early summer and then pupate. Dark brown to blackish moths
emerge in June and July, mate, and lay yellowish-red eggs on host plants. Young larvae
feed until August, and then overwinter in a silken shelter on leaf axils or debris.
Management:
Pick or prune off infected leaves if damage is minor. If damage or webbing is severe
when leaves start to form, spray with Btk or malathion. Follow label instructions
carefully. Do not spray malathion during blossoming as cotoneaster is a favourite plant
for bees.

Diseases
Fire Blight - See “Crabapple”, below.

Crabapple (flowering) (Malus spp.)
See “Apples and Pear” section in Chapter 13, for description and control of pests. Use
small-fruited varieties to prevent codling moth population increases. This plant can host
apple maggot. Consider NOT planting crabapple in commercial apple and pear
production areas.

Diseases
Fire Blight

(Erwinia amylovora)
Fire blight rarely occurs in the cool, wet Coastal regions of B.C., but is common in the
Southern Interior. Members of the Rosaceae family including crabapple, cotoneaster,
photinia, potentilla, pyracantha, hawthorn, quince, rose, spirea and mountain ash are
susceptible to this bacterial disease.
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Fire blight on apple – shoot blight

Fire blight on pear – blackened fruit cluster

Fire blight can be spread by insects such as aphids, leafhoppers and bees as well as
splashing rain. In late spring, during periods of rain or high humidity and when
temperatures are above 18 °C, the bacterium enters the plant through blossoms, shoot
tips, wounds and young leaves. Twigs appear burnt or scorched and brown leaves remain
attached to the twig. Twigs often die back in a “crook” shape. The bacterium over
winters in infected wood. Entire trees can sometimes be killed and rootstocks can also be
infected.
Management:
Plant resistant varieties, if available. Diseased twigs and branches that appear scorched
should be cut off at least 15 cm below the infected part and burned or buried as soon as
symptoms are noticed. Make sharp cuts and disinfect pruners between cuts with 10%
household bleach solution (corrosive), Lysol, or other disinfectants. Avoid overhead
watering to keep foliage dry. Spray with copper octanoate before and during blossoming
if fire blight has been a problem, and weather is warm and rainy. Follow label rates and
instructions for fire blight to protect blossoms. The following varieties should not be
planted in fire blight-prone areas: Malus baccata ‘columnaris’, Malus coronaria
‘Charlottae’, Malus floribunda and ‘Royalty’.

Scab

(Venturia inaequalis)
Olive-green fungal leaf spots appear on leaves and fruit. This disease begins as watersoaked spots that become velvety-green, then brown and dead. Diseased leaves can be
curled and distorted and fall off prematurely. New infections can occur whenever there is
a moderate to prolonged period of rainy weather during the growing season.

Pests of Ornamentals - Home and Garden Pest Management Guide

16-24

Apple scab on leaves

Apple scab on fruit

Management:
See “Apple and Pear Scab”, page 13-22. In the coastal area do not plant the following
susceptible varieties: ‘Almey’, M. coronaria ‘Charlottae’, ‘Hopa’, ‘Kelsey’,
‘Echtermeyer’, ‘Prince Georges’,‘ Radiant’, ‘Royalty’, or ‘Strathmore’.

Daffodil (Narcissus spp.)
Insects
Narcissus Bulb Fly (Merodon equestris) and
Lesser Narcissus Bulb Fly (Eumerus strigatus and E. tuburculatus)
These insects also attacks snowdrops,
hyacinths, tulips and other bulb plants.
Plants stop flowering or produce weak
and spindly flowers and either degenerate
into masses of small, grass-like leaves, or
die. Bulbs are tunneled and usually
rotted. Damage is caused by a large
maggot (Meredon equestris), measuring
up to 2 cm, or several smaller maggots
(Eumerus spp.). The adult flies resemble
Narcissus bulb fly. Photo courtesy of Whitney
bumblebees, and will not sting. Flies are
Cranshaw, Colorado State University, Bugwood.org
active and lay eggs near bulbs and on
foliage in spring and early summer.
Larvae move down into the bulbs, where they feed and overwinter. M. equestris has one
generation per year, and Eumerus spp. have two.
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Management:
Dig up the bulbs after foliage has died and destroy any bulbs with signs of maggot
infestation. Handle bulbs carefully; damaged bulbs or bulbs with disease are more
susceptible to bulb fly infestations. Do not store or plant damaged or soft bulbs.

Diseases
Fusarium Basal Rot
(Fusarium oxysporum)

Foliage turns yellow and dies back early. Plants produce small flowers. Bulbs display a
chocolate-brown rot, which usually begins in the basal root plate and spreads through the
inside of the bulb, attacking the central portions first. Infections sometimes appear on the
side of the bulb.
Management
Before planting, examine bulbs carefully for infected tissues and discard. Dig bulbs as
soon as the tops have died down. Wash the soil off the bulbs and discard any with decay.
Treat the healthy appearing bulbs with a bulb dust that includes a fungicide. Dry and
store in a cool (15 °C), dry place until it is time to replant. Follow a 3-year rotation in the
garden to prevent buildup of the fungus in the soil.

Bulb and Stem Nematode
(Ditylenchus dipsaci)

This soil-borne plant parasitic nematode is most common in commercial fields on
Southern Vancouver Island but rarely occurs in home gardens. It causes a brown
discolouration of scales, usually on the inside and starting from the base up. It may be
introduced to home plantings occasionally on bulbs that do not show obvious symptoms.
This nematode also affects tulips, onions and garlic and sometimes potato tubers.
Management:
There is no cure for infested soils. Remove soil and replace it if possible. Do not grow
other bulb plants including onion/garlic in the soil for several years. If this is suspected, a
laboratory diagnosis should be done to confirm bulb and stem nematode in infected bulbs
and rule out other causes such as fungal and bacterial rots.
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Dogwood
Insects
Dogwood Sawfly

(Macremphytus tarsatus)
The larvae skeletonize the leaves of Cornus species, in particular C. racemosa and C.
sericea. Look for the larvae on the underside of leaves in early summer. First instars are
almost translucent yellow, while second instars appear to be covered with a chalky
powder. The last instar is 2.5-cm long and is creamy-yellow with a black head and black
spots. Feeding damage progresses over the summer, and leaves can be completely eaten
with only the veins remaining. Larvae feed in groups. The larvae overwinter in pupal
chambers in decaying wood on the ground. Adult sawflies emerge the following spring
from May through July, and lay eggs inside leaf tissue, about 100 at a time. There is one
generation per year.
Management:
Smaller caterpillars can be controlled with horticultural oils, soaps, and other domestic
insecticides. Low populations are easily tolerated by the plants and this pest does not
permanently damage trees.

Diseases
Anthracnose

(Discula destructiva)
This fungal disease is widespread in South
Coastal B.C. and appears as brown spots,
blotches and wedge-shaped blotches at leaf tips
in the spring. Leaves may drop early and twigs
and branches may develop cankers and
dieback. If repeated for several years, the trees
may weaken and eventually die. Dead terminal
buds and leaves remaining attached to dead
branches in the spring, are typical symptoms.
This disease is favoured by periods of
prolonged wet spring weather or frequent
sprinkler irrigation.

Anthracnose on dogwood
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Management:
Cornus ‘Eddie’s White Wonder,’ Cornus florida (eastern dogwood) and Cornus kousa
(Japanese dogwood) have more resistance to the disease than Cornus nuttallii (western
dogwood).
Rake up and burn or dispose of any fallen leaves during the growing season and autumn.
Prune out dead or diseased twigs and branches. If trees are small, fungicide applications
may be worthwhile. If severe disease continues, remove and replace with more resistant
varieties. Dormant sprays with lime sulphur may be helpful.

Crown Canker

(Phytophthora cactorum)
This soil-borne fungal-like organism infects the base of the trunk (crown) at the soil line,
either through the roots or through injury to the bark. Infected trees lack vigour and
slowly die back. Wood beneath the bark of cankers is discoloured. Most infections of
mature trees occur through wounds.
Management:
Plant only where there is good soil drainage. When transplanting, avoid wounding or
injuring the bark. Avoid hitting the trunk with machinery or lawn tools. Protect young
trees with stakes and provide shade for the base of the trunk. If the affected area is small,
trim out the discoloured wood and cover the cut area with grafting wax or tree paint.
Avoid over-watering.
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Douglas-Fir (Pseudotsuga menziesii)
Insects
Cooley Spruce Gall Adelgid
(Adelges cooleyi)

Adelgids are similar to aphids. They appear
as white cottony balls on fir needles in the
spring. Unless the infestation is very
severe, trees will not be damaged. Needles
may have a yellow spot and be twisted at
the point where the adelgid was feeding.
Some needles may drop. On spruce trees,
these adelgids cause brown, swollen galls
on tips of branches.
Management:

Cooley spruce gall adelgid damage on spruce

Control is not usually needed on Douglas fir except on seedlings or on Christmas trees.
On spruce, prune off and destroy galls while they are still green, usually before mid-July.
This kills the adelgids still trapped within the gall. If the galls are too numerous to
remove, spray spruce at bud-burst with insecticidal soap at label rates. Thorough spraying
is required for good control and is impractical on large trees. If a severe infestation
existed in spring, spray to the point of run-off in mid-August with an insecticide
registered for aphids, such as malathion or insecticidal soap. This treatment will control
young, over wintering adelgids thus preventing their re-occurrence the following spring.

Silverspotted Tiger Moth (Douglas fir Webworm)
(Lophocampa argentata)

Larvae over winter in an inconspicuous group within a tree. They feed on warm days
during winter and spring, and are usually fully-grown by May. They are up to 3.5 cm
long, black and very hairy, with yellow tipped hairs and tufts of yellow and black hairs.
They form a web or tent on the branch where they feed. Brown moths with many cream
coloured spots on the forewings emerge from mid July through August and lay eggs on
any coniferous evergreen. Eggs hatch in late summer and the small black larvae feed
until winter. This pest also damages spruce, true fir and pine.
Management:
Prune off the infested branch and destroy the larvae. Landscape trees recover from the
early spring damage with no intervention in most cases.
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Elm (Ulmus spp.)
Insects
Elm Seed Bug

This insect is relatively new in BC. It has been an increasing nuisance as they congregate
and enter homes and businesses. For information and management, see “Insects around
the Home”, page 19-7.

European Elm Bark Beetle (Scolytus multistriatus)

This bark beetle can spread Dutch elm disease. See Dutch Elm Disease, below.

Elm Leaf Beetle (Pyrralta luteola)

See Elm Leaf Beetle and other Leaf Feeding Beetles, page 16-6

Diseases
Dutch Elm Disease (Ophiostoma ulmi, and Ophiostoma novo-ulmi)

Dutch elm disease – wilting branch

Photos courtesy of Gary Platford, Winnipeg MB

Native elm bark beetle galleries (bark removed)

The European elm bark beetle has been found in the Lower Mainland and Interior of B.C.
It tunnels under bark producing galleries. These beetles can also spread the Dutch elm
disease fungus. Dutch elm disease has not been found in B.C., but is present in most of
North America, including Oregon and Washington. Susceptible elms wilt quickly from
the top down when infected and usually yellow and die within 1 or 2 years. Wilt appears
during hot weather.
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Management:
Dutch elm disease is a quarantine disease in B.C. and Alberta. If you notice an elm tree
wilting quickly in summer, call your local office of the B.C. Ministry of Agriculture,
forestry service or Canadian Food Inspection Agency. Do not import elm firewood from
other locations or take elm trees or firewood to Alberta, which is also free of the disease.

Fir or Balsam (Abies spp.)
Insects
Balsam Woolly Adelgid
(Adelges piceae)

These small insects attack native or
ornamental true fir (Abies) trees such as
grand, amabilis, mountain, balsam and
white fir, but not Douglas fir. They
cause infested twigs to develop a
knobby or “gouty” appearance. Infested
trunks and branches show white tufts of
cottony substance produced by adult
adelgids.
Management:

Balsam woolly adelgid damage (gouts)

To prevent the spread of this insect, provincial regulations prohibit the sale or shipment
of all species of balsam or true fir out of the infested zone, which includes south and
central coastal areas of B.C., including Vancouver Island and the Fraser Valley.
Spray affected trees between February and March with insecticidal soap at label rates,
thoroughly wetting the entire tree. Repeat this treatment in mid-summer and early fall.

Diseases
Root Rot (Phytophthora spp.) – See Root rot, page 16-10.
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Firethorn (Pyracantha spp.)
Diseases
Scab

(Venturia pyracanthae)
Look for dark, sooty areas on the leaves and berries. Leaves soon turn yellow, then brown
and finally drop prematurely. Scabby lesions caused by this fungus may also occur on the
twigs.
Management:
This is not a serious problem when pyracanthas are sheltered from rain, such as against a
wall under eaves. Collect and remove or compost fallen leaves. Use resistant varieties.
No fungicides are registered for this disease.

Fire Blight - See “Crab apple”, page 16-23 and “Apple and Pear”, page 13-19.

Forsythia
Diseases
Stem Gall

(Phomopsis sp.)
Stem galls caused by a Phomopsis fungus often develop on forsythia. They are not
usually harmful to the plant but multiple galls may cause reduction in vigour, or dieback
of small twigs. Galls resemble those caused by crown gall bacterium, but are usually
higher up in the bush.
Management:
If twig dieback occurs or the galls become numerous, prune out and destroy infected
branches. Disinfect pruners between cuts with 10% household bleach solution
(corrosive), Lysol, or other disinfectants.
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Geranium
Diseases
Bacterial blight

(Xanthomonas campestris pv. pelargonii)
This bacterial disease of geranium can be spread by infected cuttings. Look for dark
brown, sunken leaf spots, and V-shaped yellow wedges that form at the leaf margin and
taper down to the base of the leaf.
Management:
Purchase healthy plants from a reliable source. Do not propagate geraniums that appear
unhealthy. Remove and discard plants with symptoms to prevent additional spread. There
is no treatment or cure for this disease other than prevention and sanitation.

Gladiolus
Insects
Bulb Mites

(Rhizoglyphus and Tyrophagus spp.)
Bulb mites can infest bulbs such as daffodil, freesia, gladiolus, lily, tulip, onion and
garlic in storage and in the garden. Bulb mites are shiny, white, bulbous mites with
brown legs, 1/2 to 1 mm in length. They damage bulbs by penetrating the outer layer of
tissue and allowing rotting organisms to gain entry. Symptoms include reduced growth
and bulb rot.
Management:
Inspect bulbs before planting for signs of bulb mites, and destroy any that are infested or
decayed. Avoid injuring bulbs during digging, handling or storage, as wounds will allow
entry of bulb mites as well as plant pathogens.
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Diseases
Gladiolus is subject to a number of corm and soil-borne diseases. In the coastal area,
corms for propagation should be dug before the start of the wet season and quickly dried,
cleaned and sorted for storage. Store in a cool, dry place protected from freezing. Do not
propagate from diseased corms or replant gladiolas where they have died out from corm
rot for at least 4 years.

Hawthorn (Crataegus spp.)
Insects
Hawthorn hosts apple maggot and other critical apple pests that do not yet occur in the
major interior (Okanagan) apple producing areas of B.C. Please consider NOT planting
hawthorn in apple growing regions, and DO NOT move hawthorn plants or their fruits to
new locations.

Aphids - See page 16-1.
Cherry Ermine Moth (Yponomeuta padellus)

See ”Apple Ermine Moth”, page 13-6. Cherry ermine moth looks like the apple ermine
moth, but it occurs on hawthorn and cherry, not on apple trees.

Sawfly (Pearslug) - See page 13-14 in “Pests of Fruit Trees”
Tent Caterpillar - See page 16-4
Apple Maggot - See page 13-7 in “Pests of Fruit Trees”

Diseases
Fire Blight - See Crab apple, page 16-23.

Fire blight in hawthorn
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Leaf Spot or Fabrea Blight
(Diplocarpon mespili)

This is the most serious disease on hawthorn in Coastal B.C. Small, angular, reddish
spots appear on the upper side of leaves in spring and early summer. Raised bumps
(fungal fruiting bodies) appear in the centre of leaf spots. Spots increase in size and run
together. Defoliation occurs in mid-summer. Repeated annual defoliation can reduce
growth and weaken trees.
Management:
English hawthorns (Crataegus laevigata) are very susceptible to leaf blight. Planting
resistant species (single seed hawthorn) is a good option.
Rake up and destroy compost or burn fallen leaves. In the dormant season apply lime
sulphur at 1 part to 8 parts of water. When leaves begin to unfurl, spray and repeat twice
at 10-day intervals with copper spray at 4-6 ml/L.

Rust

(Gymnosporangium spp.)
Rust is caused by a fungus. Yellow spots appear on hawthorn leaves in summer. The
spots get larger, become thickened and produce large fungal spore-bearing thread-like
spines or strands on the lower leaf surface. Fruits may also become infected. Rust spores
produced on hawthorn infect the alternate host, juniper. Spores produced on juniper
infect hawthorns. Rust on junipers appears as branch swellings, which produce orange
spores in the spring.
Management:
If rust becomes a problem, it can be reduced by finding the nearest infected junipers and
removing them. To prevent infections on hawthorn for the coming season, the infected
junipers should be removed by mid-March.

Pests of Ornamentals - Home and Garden Pest Management Guide

16-35

Hellebores (Christmas Rose)
Diseases
Black Spot

(Coniothyrium hellebore)
Black spot is due to a fungus that is favoured by wet weather and environmental stress.
The fungus spreads rapidly during wet weather causing irregular shaped, dark brown to
black spots on both sides of the leaves. Spots coalesce and have concentric ring patterns
with tiny black fruiting bodies of the fungus appearing over time. Leaves can turn yellow
and die prematurely. Cankers on the stem cause the leaves to shrivel and die. Flowers
wilt before the buds open or petals can have spots.
Management:
Avoid sprinkler watering and water from the base of plants. Allow good air circulation by
properly spacing plants. Remove and destroy infected leaves, stems and plant debris.

Heuchera
Diseases
Rust

(Puccinia heucherae)
Many heucheras become infected by a rust fungus. Yellow spots appear on leaves and
yellow, orange or rusty-brown coloured pustules develop. Infected leaves may drop early.
There is no alternate host. Most plants in the Saxifrage family are affected.
Management:
Pick off and destroy infected leaves when the disease is first noticed. Sprays containing
sulphur may help to control it in the garden. If disease becomes severe, there may be no
choice but to replant with other species. Your garden centre may be able to recommend
resistant or less-affected varieties.

Pests of Ornamentals - Home and Garden Pest Management Guide

16-36

Holly (Ilex spp.)
Insects
Holly Bud Moth
(Rhopobota naevana)

Tips of buds are destroyed or disfigured. Terminal shoots are tied together with silk.
Look for caterpillars inside silk or terminal shoots, and greenish-grey caterpillars on
developing buds. This caterpillar is also a major pest of cranberry production in B.C.
Management:
If only a few buds are affected each year, prune them out and destroy the caterpillars. If
severe, spray holly when new leaf growth starts between April 1 and early May with
malathion. Follow label instructions carefully. Do not spray during bloom.

Holly Leafminer
(Phytomyza ilicicola)

Blotches appear on leaves, making them unsightly. This discolouration is caused by
mines formed by small maggots, which feed in the leaves. Adult flies, half as large as
house flies, lay eggs during blossom time. Birds often pick the larvae out of the mines.
Management:
Damage is usually cosmetic and will not normally affect the health of the plants. Light
infestations can be reduced by picking off and destroying infested leaves. No insecticides
are registered for control of holly leaf miner in the home garden. However, due to the
fact that the miners are inside the leaves, insecticides can’t contact the pest, so they are
relatively ineffective.

Holly Scale

(Synaspidiotus britannicus)
This pest also attacks boxwood, laurel and privet. Scales cause yellow spotting of leaves,
and reduced plant vigour. Holly scale is light brown, oval and about 2 mm in diameter.
Black sooty mould may grow on the secretion (honeydew) of the immature stages
(nymphs, or crawlers) of this insect. Nymphs overwinter on lower leaves of holly trees.
Females become immobile and mature and in spring and early summer. Male scales are
small winged insects. After mating, the female scale transforms into a long, white egg
sac, from which nymphs emerge in late summer over a period of weeks in June and July.
One generation is produced per year. Other scale species may also occur on holly.
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Management:
Spray holly in late June to kill newly hatched ‘crawlers’ using malathion at label rates.
Repeat this treatment in ten days. The sooty mould may be washed off with the garden
hose. A treatment of dormant oil applied in early April before new growth occurs is also
a useful approach. For best results, consider using both approaches to achieve season
long scale control.

Root Weevils - See page 11-6 under Berries.

Diseases
Leaf and Twig Blight
(Phytophthora ilicis)

This foliar disease is caused by a
fungal-like organism that only infects
holly. Look for black spots on leaves,
leaf drop and the presence of black twig
cankers. Leaf spotting begins on lower
branches in late fall and progresses
upward during the winter. Berry clusters
may become black and shriveled. Cool,
rainy weather and poor air circulation
favour the disease.
Management:

Phytophthora leaf blight of holly

Space and prune trees to permit good air circulation. Rake up and dispose of fallen
leaves. Preventative applications of copper fungicides may reduce damage.

Green Algae
Leaves are covered with a dusty, green coating, which may later turn yellow or brown.
This is common on holly and is not usually damaging to the plant.
Management:
Prune to increase air circulation. See “Algae, Lichens and Moss”, page 16-12
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Hollyhock (Alcea spp.)
Diseases
Rust

(Puccinia malvacearum)
Look for orange to red, raised spots or pustules on the undersides of the leaves. The
pustules contain rusty, powder-like fungal spores. Stems may be attacked also. If the
disease is severe, leaves may dry up.
Management:
Remove and destroy the first leaves that show signs of rust. In the fall, plants should be
cut back to the base and all old parts burned, buried or removed from the garden. If
necessary, apply a sulphur dust or spray at label rates once or twice a week during the
early part of the growing season.

Honey Locust (Gleditsia)
Insects
Honey Locust Pod Gall Midge
(Dasineura gleditchiae)

Growing tips become clumped, reddish
and slightly swollen. Trees may be
temporarily stunted as normal leaf growth
and expansion is prevented. Tiny flies lay
eggs in new growth. Maggot feeding
causes the formation of these galls, which
eventually dry up and drop off the tree.
New flies emerge from the galls on the
ground, new growth is again attacked.
There are several generations per year.

Honeylocust pod gall midge

Management:
This pest is sporadic and does not warrant control measures.
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Horse Chestnut (Aesculus spp.)
Insects
Winter Moth - See page 13-6 (under Tree Fruit).

Diseases and Disorders
Leaf Scorch and Blotch

(Guignardia aesculi)

Reddish-brown blotches with bright yellow
margins appear on leaves in summer.
Physiological or natural leaf scorch is common
on horse chestnut leaves and does not damage
the tree. It may be more severe under drought
conditions or on trees under stress. Fungal leaf
blotch disease looks almost identical to natural
leaf scorch. A laboratory diagnosis may be
needed to tell the symptoms apart. Leaf blotches
caused by the Guignardia fungus contain fungal
Guignardia leaf blotch of horse chestnut
fruiting bodies that are visible under a
magnifying lens. Spores continue to infect leaves
throughout the summer during wet weather. Heavily infected trees may be damaged and
suffer decline and dieback. Both conditions (physiological leaf scorch and fungal leaf
blotch) can occur together on the same tree.
Management:
No treatment is needed or available for natural leaf scorch. Regular watering during the
summer may lessen symptoms on trees growing in droughty soils. Rake and destroy
fallen leaves where the fungus over winters. Established landscape trees may be infected
every year without serious injury or decline. Fungicide applications are not usually
necessary or practical on large, landscape trees.
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Juniper
Insects
Cypress Tip Moth - See “Chamaecyparis”, page 16-19.

Juniper Scale

(Carulaspis juniperi)
This insect also attacks arborvitae (Thuja) and yellow cedar (Chamaecyparis). Highly
infested plants turn grey or yellow and produce little new growth. Scales are white in
colour, 1.5 mm in diameter, with pinkish to yellow eggs and young. They feed on
needles, cones and twigs. One generation is produced per year, with fertilized females
overwintering. Eggs are produced in May and continue to hatch until late June.
Management:
In coastal areas, damage is usually confined to plants growing in dry, sheltered locations
under roofs and adjacent to buildings. Plants better adapted to drought and shade should
be used in such areas.
Prune out and burn all dead or dying branches if you are in an area where burning is
permitted. Otherwise, bag the branches for disposal. In the Okanagan Valley, dormant oil
applied in March provides effective control.

Juniper Webworm
(Dichomeris marginella)

This pest webs needles and the tips of twigs together as it feeds on needles, causing them
to turn brown. Damage is caused by reddish-brown caterpillars with black heads, and
three dark lines on the back. They have a light stripe along each side and measure up to
22 mm long. Larvae overwinter inside needles, emerging to feed again in spring. Small
moths with a wingspan of about 15 mm emerge in June. Forewings are coppery-brown
with white margins; the hind wings are grey and heavily fringed.
Management:
Prune out infested branches if possible. Alternatively, spray trees when caterpillars
become active in the spring, usually in April. Apply Btk at label rate with enough
pressure to penetrate webbed foliage. Check trees in July for new infestations and, if
present, repeat treatment.
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Diseases and Disorders
Twig Blight and Dieback
A number of fungi may cause individual branches or whole shrubs to turn yellow to
brown and die. Dieback usually begins at the tips of affected branches. It may be more
severe in the centre of the shrub where the branches join the trunk. However, before
suspecting a fungal disease, check near the base of dead twigs for chewing damage from
insects or voles which is a common cause of twig dieback on junipers. Breakage of
branches in the centre from snow load may also cause of dieback.
Management:
Prune out and destroy dead and drying branches. Avoid wounding healthy twigs. Avoid
overhead watering in the evening. Spray at two-week intervals in the spring, beginning
when growth starts, with copper spray.

Magnesium Deficiency
Magnesium deficiency is common in coastal B.C. and produces yellow and/or dead
foliage in the centre of severely deficient plants.
Management:
In the coastal area, incorporate dolomite lime into the soil before planting junipers and
periodically as a top dressing. If magnesium deficiency is suspected in a large planting, a
soil test should be carried out before beginning a corrective program. For smaller
plantings, magnesium sulphate (epsom salts) applied as a soil drench (at 10-20 mL/L of
water) around the base of the plant will temporarily correct magnesium deficiency. It
may also be applied as a foliar spray (at 5-10 mL/L of water) for a quick response, but
again, is only a temporary measure. Repeat the application if necessary. A few drops of
fish fertilizer may be added to the foliar spray solution as a spreader-sticker.

Pests of Ornamentals - Home and Garden Pest Management Guide

16-42

Pear Trellis and Other Rusts

(Gymnosporangium fuscum, Gymnosporangium spp.)

Pear trellis rust on pear

Pear trellis rust (gall) on juniper

Pear Trellis Rust: This fungal disease alternates between junipers and pear trees. The
infections on junipers cause branch swellings that produce conspicuous orange jelly-like
spore masses in the spring. In mid-summer, bright orange spots appear on leaves of pear
trees adjacent to infected junipers. Spores can travel in large numbers up to 100 feet (30
meters) from junipers to pears. The junipers are not seriously damaged by the disease.
This disease is well established in Greater Vancouver and the Fraser Valley and on
Vancouver Island as far north as Duncan. It has also been detected in some localized
areas in the Okanagan. It is not known to be established in other areas of the province.
Other Rusts: Junipers are hosts of many rust diseases that also infect hawthorn and
Saskatoon berry. These are common in the Interior. On juniper, the rust fungi usually
form swellings or large woody galls on branches and twigs. These galls are not usually
damaging to the juniper. But spores released from the galls infect the other hosts, where
they can cause leaf drop and fruit damage.
Management:
Pear Trellis Rust: Do not plant junipers and pears close to one another (not within 100
feet or 30 m). Examine suspect junipers during wet weather in the spring for signs of
orange, jelly-like spore masses. Remove infected junipers if possible before spring. If this
is impractical, consider removing the infected pear trees. On pear trees with less than
10% infected leaves, it is worthwhile to pick off the leaves before the middle of August
to prevent re-infection of more junipers. If you are in the Lower Mainland/ Vancouver
Island area, do not move junipers from your garden to other parts of the province.
Other Rusts: Prune out galls when found. Burn where permitted, bury, or send to the
landfill.
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Root Rot

(Pythium/Phytophthora spp.)
Foliage develops a light green cast, and then gradually turns brown. Bark on the trunk at
and below the soil line is dark-brown and may be punky. Roots are reddish-brown instead
of white and may already be decomposing by the time foliar symptoms are noticed. Lowgrowing, recumbent junipers and junipers grown on slopes as ground covers are often
severely affected by root rot.
Management:
Do not plant junipers in wet, heavy or poorly drained soils. Avoid excessive irrigation.
Avoid sprinkler or drip irrigation at the base of juniper plantings. Do not replant junipers
in sites where junipers, firs, Lawson’s cypress or other plants have previously died from
root rot, unless all soil and roots are removed and drainage improved. Arborvitae (Thuja)
can usually be planted safely in such areas, however, it is best not to plant the variety
‘Smaragd’ which is somewhat susceptible to root rot in such soils.

Laurel
Most of the laurels used in the coastal area are actually evergreen species of Prunus and
are subject to the same diseases and insects as other Prunus species. See “Cherry
(flowering) above and “Peaches, Apricots, Prunes, Plums and Cherries”, page 13-26).

Diseases
Bacterial Blight

(Pseudomonas syringae)
In coastal B.C., the same bacterium, Pseudomonas syringae, that causes bacterial canker
and blight in early spring on flowering cherry, blueberry and lilac, also causes a leaf spot
and shot-hole disease on cherry laurel. The disease does not usually warrant management
unless whole shoots are dying back severely each year.
Management:
Cut out and burn infected parts immediately. Disinfect pruners between cuts with 10%
household bleach solution (corrosive), Lysol, or other disinfectants. Avoid sprinkler
irrigation. Also see “Bacterial Blight”, page 16-8, and “Bacterial Canker” of “Flowering
Cherry”, page 16-21.
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Lilac (Syringa spp.)
Insects
Lilac Leafminer
(Caloptilia syringella)

Colourless blotches appear on leaves and
later turn brown. The tree looks scorched by
midsummer. Discolouration of leaves is
caused by tiny caterpillars that feed inside
leaf tissue. There are two generations per
year. Larvae are greenish-white while in the
mines, but turn darker as they age. Larvae
Lilac leafminer damage
bore into the leaves where they initially
feed, then exit and roll the leaf, continuing
to feed in this shelter until full grown in mid June. These larvae pupate and small brown
and silver moths with a 12 mm wingspan emerge in July. These summer moths lay eggs
on new growth, the larvae emerge and feed until fall, when they drop to the ground to
overwinter and pupate. In the spring, adults emerge and lay eggs on the new growth.
Management:
On small plants, pick off infested leaves as soon as they are noticed. Rake and destroy
fallen leaves whenever noticed during the growing season and in the fall. Leaf miners can
also be managed by spraying lilac bushes just prior to bloom, and again 7 to 8 weeks later
with malathion at label rates. This product has a strong odour.

Ash and Lilac Borer - See Ash page 16-14
Oystershell Scale - See page 13-15, under Fruit Trees.

Diseases
Powdery Mildew (Microsphaera spp.)
A white powdery growth appears on leaves usually late in the growing season.
For management, see “Powdery Mildew”, page 16-9.
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Bacterial Blight

(Pseudomonas syringae pv. syringae)
This disease is common at the Coast but less
common in the Interior. Flowers become limp
and dark brown. Young shoots and immature
leaves darken and die quickly. Cool, rainy
springs favour the development of this disease.
Also see “Bacterial Blight”, page 16-8.
Management:
Young shrubs or very susceptible varieties may
be severely affected. Older shrubs will not
usually be damaged seriously, although bloom
may be reduced in very wet springs on the coast.

Bacterial blight of lilac

Cut out and dispose of infected shoots. Disinfect pruners between cuts with 10%
household bleach solution (corrosive), Lysol, or other disinfectants. Apply copper spray
just prior to the start of fall rains. Apply copper octanoate 2-3 times at 10-day intervals in
the spring, starting in early April. Note: copper sprays may burn young shoots under poor
drying conditions. Follow label precautions and instructions. Small shrubs can be covered
in clear plastic tents from January to April to prevent blight infection.

London Plane (Platanus spp.)
Diseases
Anthracnose

(Apiognomonia veneta)
London plane and the closely related western sycamore, are very susceptible to
anthracnose in Coastal B.C. Young leaves turn brown and die in spring or develop large
brown blotches. Twigs and branches may die back and early leaf drop occurs. Trees
normally recover by mid-summer.
Management:
Rake and burn, bury or compost fallen leaves. Prune out dead twigs and branches on
small trees. Fungicide sprays are not recommended. These are vigorous trees and usually
recover naturally. If severe disease occurs every year, it is best to remove the tree and
replace it with another species. Some varieties of Platanus including the London Plane
are generally less susceptible to anthracnose. London plane trees release sharp, pointed
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leaf hairs into the air that can cause allergies and breathing problems in some people so
they are not recommended in landscape plantings.

Sooty Mold
Black to grey mold appears on leaves. It grows on honeydew produced on leaves due to
feeding by aphids, whiteflies, scales, mealy bugs and leafhoppers.
Management:
Control insects to reduce sooty mold.

Maple (Acer spp.)
Insects
Aphids - These can be bad on sycamore maple. See Aphids, page 16-1.
Boxelder Bug - See page 19-4 (under Insects Around the Home).
Eriophyid Mites (Bladder Gall Mites)

These can be unsightly on leaves but do not cause serious damage. See page 16-51.

Tent Caterpillars - See page 16-4
Scale Insects - See pages 13-15 and 13-35 (under Tree Fruit).
Winter Moth - See page 13-6 (under Tree Fruit).

Diseases
Bacterial Blight

(Pseudomonas syringae pv. syringae)
Infections occur in cool, wet weather in spring and fall. Recent research in Oregon
suggests that most infections in maple occur in the fall. Leaves, shoots and stems wilt
and/or turn black in spring and early summer. For management: See “Lilac”, page 16-46
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Anthracnose

(Kabatiella and Discula spp.)
Brown to white irregular blotches appear on leaves and dead white twigs have tiny black,
fungal fruiting bodies. Leaves infected in the bud stage emerge deformed with missing
margins as if chewed by insects. (Ragged leaves can also be caused by frost damage to
buds in the spring).
Management:
Remove cankered twigs during pruning. Improve air circulation. Avoid wetting foliage
with sprinkler irrigation. (See also anthracnose of “Oak”, page 16-53 and “Dogwood”,
page 16-27.). Rake and burn fallen leaves, or send them to a landfill. Copper spray used
for bacterial blight may be effective in arresting new infections.

Powdery Mildew
(Sawadaea spp.)

Powdery mildew on maple has become a
common problem on landscape trees in B. C.,
particularly on red foliaged ‘Norway’ maple.
The disease appears as a white powdery growth
on the surface of the leaves. While unsightly,
this disease does not normally affect the health
of the tree. However repeated annual infection
beginning early in the season could eventually
reduce tree health and vigour.
Management:
When planting maple, avoid highly susceptible,
Powdery mildew on maple
red leaved ‘Norway’ maple, particularly the
variety 'Crimson Sentry'. Prune to promote good air circulation. Rake and remove or
compost fallen leaves in the autumn. Dormant application of lime sulphur may also be
beneficial to kill mildew fruiting bodies that have lodged in bark crevices or branch
crotches. Summer oil or sulphur may be used on ornamental trees for powdery mildew
control. To be effective, a fungicide program must begin before mildew is well
established. Both of these fungicides have the potential to cause injury on some plants, so
follow label instructions carefully, and avoid spraying during very hot weather.
Also see “Pests Affecting Many Ornamental Plants”, page 16-9.
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Tar Spot

(Rhytisma punctatum)
This fungal disease is seen on big leaf
maple on the coast and can also attack
other maple species. Spores are spread
during rainy weather and cause roughly
circular water-soaked spots that turn
brown. Black fruiting bodies of the
fungus appear as tiny dots on surface. The
spots become slightly raised, black and
tar like and leaves fall prematurely. The
fungus overwinters in the tar like stroma
on fallen leaves.

Tar spot of maple

Management:
Rake and burn or dispose of fallen leaves.

Verticillium Wilt
(Verticillium dahliae)

Verticillium is a soil-borne fungus that invades the roots and water conducting tissue of a
wide range of plants. Maples are very susceptible. Infected trees wilt and die, usually one
branch or one side at a time. Large trees may survive for many years whereas younger
ones die frequently. When cut open, infected branches usually have black streaks in the
wood or sapwood, under the bark.
Management:
See Verticillium under “Pests Affecting Many Ornamental Plants”, page 16-11.
Do not replant maples where they have died out.

Leaf Scorch

See “Plant Disorders Not Caused by Pests”, page 9-5.
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Mountain Ash (Sorbus spp.)
Insects
Blister Mites

(Eriophyid family)
These mites are very tiny, white and
shaped like sausages. They cannot be seen
without magnification. Their feeding
causes reddish-brown spots to appear on
leaves. Leaves curl, twist or develop dead
areas and may drop off. Mites feed within
the blisters, galls, or spots on the leaves
from spring to fall. Mites migrate to new
buds in late summer and fall to spend the
winter. Leaf damage is seldom serious
enough to affect tree growth. Other
deciduous trees can be affected by blister
and gall mites.

Eriophyid mite galls on maple

Management:
If blister mites were present in the previous growing season, treat trees in the dormant
stage with lime sulphur at 100 mL/L of water. Dormant oil will give some control and
must be applied before bud break in the spring. Treatment during the dormant period is
the only time sprays can reach the mites, which are more exposed on the buds at this
time. Spray will not control mites during the growing season because they are protected
within the leaf tissue.

Diseases
Fire Blight

See “Crab apple”, page 16-23 and “Apple and Pear”, page 13-2.

Rust

(Gymnosporangium cornutum)
Yellow leaf spots appear in early summer. They get larger, thicken and produce
conspicuous spore-bearing threads or spiny growths later in the summer. Juniper is the
alternate host of this rust fungus.
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Management:
Do not interplant mountain ash with junipers or yellow cedars (Chamaecyparis) which
are the alternate hosts for the fungus. The spores produced on mountain ash do not reinfect mountain ash but need to pass through the other host.

Oak (Quercus spp.)
Insects
Aphids - See page 16-1.
Bruce Spanworm and Winter Moth

Winter moth is a problem on Southern Vancouver Island particularly on Garry Oak
(Quercus garryana) and in the Fraser Valley. See page 13-6 (under Tree Fruit).

Caterpillars - See page 16-2.

Jumping Gall Wasp (Oak Leaf Blister)
(Neuroterus saltatorius)

The jumping gall wasp occurs on Garry oaks throughout Southern Vancouver Island. In
the spring, adult female wasps emerge from overwintering galls in the soil and lay eggs
on opening oak leaves. Infested leaves develop yellow spots followed by scorching and
early leaf drop. Small blister galls on the leaves produce a second generation of wasps in
summer. These lay more eggs which produce small, orange, seed-like galls on the
underside of leaves. These galls fall to the ground, jumping around due to the action of
the larva inside. Eventually, they bury themselves in the ground where they overwinter.
Management:
At least 7 species of parasites attack the gall wasp. In addition, earwigs and ground
beetles feed on them in and on the soil. Insecticide treatment is not practical on large
trees. Maintaining good tree health and supporting severely scorched trees with
fertilization in early spring and watering during dry periods will be helpful.
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Oak Leaf Phylloxeran
(Phylloxera nr. glabra)

Oak phylloxera

Oak phylloxera damage

The oak leaf phylloxeran is a small (1 mm), orange/yellow sucking insect similar to an
aphid. It is found on Garry and English oaks throughout Vancouver Island and the Gulf
Islands. Phylloxera feed on young oak leaves causing yellow spotting and browning.
Badly infested trees may be defoliated by mid-summer. Individual trees within a group
tend to be attacked repeatedly year after year.
Management:
Ladybugs and lacewing larvae feed on phylloxera but are unable to control them on
heavily infested trees. Spring fertilization and watering during drought periods is
recommended to reduce stress on infested trees.

Oak Leaf Skeletonizer
(Bucculatrix ainsliella)

Small areas on leaves are skeletonized by
yellowish larvae up to 7 mm long.
Damage can be seen beginning in midJune, and will continue until autumn. Fullgrown larvae hang on silken threads and
are an annoyance to people. There are 2
generations per year. The fall generation
of caterpillars comes down off the trees
via silken threads and migrate in large
numbers to nearby cars and houses in
search of over wintering sites. Tree health
is usually not affected

Oak leaf skeletonizer damage
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Management:
For small trees that can be easily sprayed, apply Btk or malathion at label rates, to the
underside of leaves. Apply in mid-June and repeat 10 days later if caterpillars can still be
found. For the second generation, spray in mid August. Once larvae begin spinning down
looking for pupation sites (September), it is too late to attempt pesticide sprays.

Diseases and Disorders
Anthracnose

(Apiognomonia or Discula spp.)
Garry and other white oaks are attacked most seriously by this fungus. Black, red and
scarlet oaks are rarely damaged. Brown leaf blotches develop on the leaves, commonly
along the veins. Dead tissue may extend to leaf margins, eventually covering most of the
leaf area. Defoliation may occur. Very susceptible or young trees may develop twig or
branch dieback, although this is more common on Japanese maple, ash and sycamore.
The disease is often worse on trees under stress and in years with warm, wet springs.
Ash, elm, horse chestnut, maple, plane and sycamore trees are also affected by very
similar fungi.
Management:
Rake up and compost, or burn fallen leaves (where permitted). If practical, prune out and
burn diseased and dead branches. Spray small trees in the dormant stage with lime
sulphur to reduce over wintering disease. Spraying of large trees is considered
impractical and the disease does not usually cause serious damage on large trees. If it is
necessary to spray large trees, it should be done by a commercial applicator using
chlorothalonil as the fungicide of choice.

Leaf Scorch - See “Plant Disorders Not Caused by Pests”, page 9-5.
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Peony
Diseases
Botrytis Blight (Grey Mold)
(Botrytis cinerea)

Young flower buds turn black and dry up, young stalks wilt and blacken, and larger buds
turn brown. Plants may fail to flower and opening flowers may be destroyed. Infected
tissues later become covered with a grey, felty mold. This disease can be very destructive
during damp, rainy seasons.
Management:
In early fall, cut down old stalks below soil level and destroy the debris. Remove and
burn diseased parts immediately. Apply a mulch to bury debris. Avoid planting in
sheltered areas with poor air circulation. Plant peonies in full sun in well drained soil;
heavy clay soils should be lightened with organic material such as compost or peat moss.
Do not heap soil over the leaf bases. Avoid overhead watering. There are no effective
“Domestic” labeled fungicides for home garden use. See “Pests Affecting Many
Ornamental Plants”, page 16-9.

Photinia, Christmas Berry
Diseases
Fungal Leaf Spot (Fabrea blight)
(Diplocarpon mespili)

Small, dark red spots appear and come together to form blotches on the leaves. Leaves
become unsightly and leaf drop may occur.
Management:
Rake up and destroy fallen leaves. Avoid sprinkler irrigation. Water early in the day so
leaves can dry off quickly.
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Pieris, Andromeda
Insects
Andromeda Lacebug
(Stephanitis takeyai)

Andromeda lacebugs are found in the Vancouver and Victoria areas throughout the
growing season. Nymphs and adults feed on the undersurface of Pieris japonica leaves,
and may also attack rhododendrons and azaleas. Leaf upper surfaces develop a yellowspeckled or mottled appearance. Damage seems to be mainly cosmetic and plant health is
largely unaffected. Injury can be quite severe especially when Pieris is grown in full sun.
Management:
Wash off pests with water spray. Lacebugs are susceptible to most insecticides

Pine
Insects
Black Pineleaf Scale
(Nuculaspis californica)

Small, 1 mm, yellowish-brown to black, circular scales infest the needles. They suck sap
and may injure needles and affect tree growth, if numerous. Scales are usually managed
by naturally occurring beneficial insects. Repeated broad spectrum insecticide use will
sometimes result in scale outbreaks.
Management:
Infestations are usually associated with injured or crowded trees with poor growth.
Thinning, irrigation and fertilization should increase tree tolerance to scales. For
persistent infestations, apply dormant oil up to bud break and treat with a foliar pesticide
in early July for crawlers, as for Pine Needle Scale below.
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Mountain Pine Beetle
(Dendroctonus ponderosae)

This beetle pest of pine trees is native to North America. In the late 1990s a massive
outbreak resulted in the loss of millions of hectares of pine forest in British Columbia
over the next 15 years. Pine beetle prefers mature lodgepole pine, but will attack other
pine species and other conifers. Adult beetles fly in mid summer through fall, laying eggs
in suitable trees. Larvae feed under the bark, spend the winter, and resume feeding in the
spring. Larvae pupate in June and July. Large numbers of adult beetles infest each
suitable tree. They are attracted to weakened or stressed trees, as well as pheromones
released by other beetles. Trees are killed within the first year of beetle attack. The
needles stay dull green for about a year after colonization, then needles appear red for 1-2
years, and after needles fall off, the decaying tree appears grey. White sawdust around
beetle exit holes can be seen on the tree trunk during the late summer after beetles
emerge.
Management:
Hot dry summers leave pine trees stressed and more susceptible to attack by pine beetles.
If feasible, irrigate pines and other conifers at risk as required. In early fall or late spring,
sustained temperatures of -25oC can kill beetles. During mid winter, however,
temperatures must be consistently below -35oC to kill beetles.
Look for the mountain pine beetle during the July to September summer flight season.
Look for holes and sawdust created by the beetles drilling into the bark, pitch tubes,
increased woodpecker activity, or discoloured needles. Bark can be peeled away to
expose larvae galleries and beetles. Beetle numbers are highest on the north facing side
of trees. It is very important to check for beetles when moving pine firewood.
Start management activities before the summer flight season begins (late June through
September). Infested or dying trees should be removed. Log, mill, or debark infested
trees and logs. Bark should be burned, buried or submerged under water where
appropriate. Infested logs can also be buried under ground until after the flight season,
and then used. Logs can be wrapped in clear, heavy-gauge plastic tarps, which increases
heat and will kill beetles. In the winter (to decrease fire risk), beetle-infested trees can be
felled and burned on-site (where permitted). Stored logs should be occasionally rotated
and not stacked higher than two layers.
Verbenone Pouch Mountain Pine Beetle Repellent is available for domestic use. This
product deters beetle attack by releasing anti-aggregation pheromone slowly over time.
Attach a pouch to each pine tree at risk before beetle flight in June-July. For best results,
any infested trees should be removed before using Verbenone. See label for details of
application. It is suggested that homeowners seek guidance from a certified arborist or
forestry professional.
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Sequoia Pitch Moth (Synanthedon sequoiae)
Douglas Fir Pitch Moth (Synanthedon novaroensis), and
Northern Pitch Twig Moth (Petrova albicapitana)
Pitch moths damage both ornamental and native pines in B.C. The sequoia pitch moth
and Douglas fir pitch moth may attack any suitable host tree over 2 m in height, whereas
the northern pitch twig moth is primarily a pest of saplings up to 3 m in height. The
larvae of all species burrow into the main stem or branches. Damage is easily located by
the large pitch masses produced at the entry points. Larval feeding can kill terminal
shoots or produce weakened and crooked trunks.
Management:
There are no effective pesticide controls for pitch moths. Protect trees from injury; pitch
moths more frequently attack pines that have pruning wounds or other injuries than
uninjured pines. Prune off infested branches. It is best to prune in the fall so the wounds
begin to close before the egg-laying adults emerge in spring. Physically remove pitch
masses and kill the enclosed larva or pupa. There will be a single larva/pupa per mass.
Physical removal can reduce re-infestations and control local moth populations. The
insect will have emerged from masses that are 2 or more years old. Older masses are
harder and darker in colour.

Pine Sawfly

(Neodiprion spp.)
There are at least 4 different species of sawflies that damage pines in B.C. The larvae,
which range in length from 21-25 mm long, feed in groups, are voracious defoliators that
can totally consume 1-year and older foliage. This gives the tree a bottle-brush
appearance as the new growth develops. Larvae look like caterpillars with many legs.
They overwinter as eggs; larvae emerge in the spring. Mature larvae drop to the ground in
mid-June to pupate. The adults emerge in September and lay eggs in slits along the
margins of current-season needles. There is one generation per year. Repeated defoliation
can predispose trees to attack by other pests.
Management:
If sawfly larvae are abundant, spray infested trees with malathion, pyrethrins, or
insecticidal soap. Good coverage of larval feeding area is necessary, and may only be
achievable on small trees. One application should be adequate per season.
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Pine Bark Aphid
(Pineus strobi)

This aphid feeds on the tree trunk and is covered with a white cottony material. Several
generations are produced during the summer. See page 16-1, Aphids, at the beginning of
this chapter.

European Pine Shoot Moth
(Rhyacionia buoliana)

Pine shoot moth is present in parts of the
Vancouver, Kamloops and Nelson forest
regions This pest attacks most species of
pine. Infested buds leak pitch. The
following spring, new growth may be
distorted or fail to develop. Look for
brown, 6 mm long caterpillars with black
heads. The caterpillars bore into buds
during mid-summer.
Management:

Pine shoot moth pupa

Prune out and burn damaged shoots. This insect is usually controlled by natural parasites
and insecticides are rarely needed.
If control is necessary, apply one or more sprays of Btk in dry weather when young
caterpillars are first seen according to label directions. Apply at 10-day intervals,
beginning the last week of June. Sprays must be applied before caterpillars bore into
buds.

Pine Needle Scale
(Chionaspis pinifoliae)

This insect also attacks fir and spruce trees. Needles drop and tree vigour is reduced, and
twigs and branches can die back from heavy infestations. Look for small, white, clubshaped scales on needles; these are the female scales. Red crawlers (nymphs) hatch from
eggs from May to July. There is one generation per year.
Management:
Apply dormant oil in early spring, before new growth starts. To control the crawlers
(nymphs), spray during June with insecticidal soap or malathion at label rates and repeat
2-4 weeks later if more crawlers are seen. Using insecticidal soap as a spreader with
other insecticides will improve effectiveness.

Pests of Ornamentals - Home and Garden Pest Management Guide

16-58

Diseases
Elytroderma Needle Cast
(Elytroderma deformans)

This is a disease of ponderosa (3-needle
pine) and lodge pole pines (2 needle pine)
in the B.C. Interior. The previous year’s
needles turn bright red then gradually fade
to a straw colour. Infected ponderosa pine
needles are cast in early fall and lodge
pole pine needles in late fall. Old systemic
infections produce noticeable brooms on
ponderosa and smaller brooms on lodge
pole pine. Severe infections can cause all
but the current season’s needles to drop,
producing a ‘lion’s tail’ of bare branches
with a tuft of short needles on the branch
tips.

Elytroderma needlecast on pine

Photo courtesy of John W. Schwandt, USDA Forest
Service, Budwood.org

Management:
Prune out brooms. Rake up and burn, bury or compost old needles. Replace severely
infected trees with resistant species. No fungicide is specifically registered for this
disease.

Lophodermium Needle Cast
(Lophodermium seditosum)

Scots pine is commonly affected. One or 2-year-old needles develop yellow to brown
bands about 3 mm wide. Infected needles turn brown and fall, so trees may be left with
only one year’s needles. Most infections occur in late summer on new needles. Many
pines drop older needles naturally and brown clusters of dead needles may appear on the
trees in late summer, especially in hot dry summers at the coast. Saprophytic (nondisease-causing) species of Lophodermium fungus can often be found on these dead and
dying needles.
Management:
Rake up and destroy fallen needles. Space plants to provide better air circulation. Avoid
overhead watering. There are no effective “Domestic” fungicides.
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Western Gall Rust

(Endocronartium harknessii)
Rough, globular galls, on branches or trunk, release orange spores in spring. They are
commonly seen on native lodge pole or shore pine. No alternate host is involved. Hard
pines such as lodgepole, mugho, Austrian, Scots and ponderosa are infected.
Management:
If practical, remove infected branches and/or susceptible trees within 100 feet (30 m) of
infected trees. Spray valuable trees with commercial fungicides as for Lophodermium
needle cast except that the applications should be made earlier. Observe galls and when
orange spores are being released spray the needles so that spores landing on them cannot
germinate.

White Pine Blister Rust
(Cronartium ribicola)

This fungus attacks all 5-needle pines. The rust
infects living bark and cambium of white pine. In late
April or early May, swellings on the branches and
trunk rupture, releasing orange spores. The branch
may die beyond the swollen area. Blister (canker)
formation is usually accompanied by abundant pitch
flow. Blisters eventually kill the infected branches.
New infections occur as a result of spores being
blown from currants and gooseberries (the alternate
hosts) during spring and back to white pines in the
summer and fall.
Management:
In coastal areas and parts of Vancouver Island where
currants and gooseberries are grown commercially,
do not plant 5-needle pines for ornamental purposes.
White pine blister rust
In gardens where both hosts are growing, decide
which is more important and eliminate the other one. In the Interior, where white pine is
a valuable timber tree, do not plant currants or gooseberries. See also “Currants and
Gooseberries”, page 11-20.
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Poplar and Aspen (Cottonwood)
(Populus spp.)

Insects
Aphids - See page 16-1.
Aspen Leafminer (Phyllocnistis populiella)
This tiny moth pest occurs anywhere aspens
grow. Moths overwinter on the ground, and lay
eggs in the spring on opening aspen buds.
Larvae emerge and will mine on both the top
and bottom of leaves, in a serpentine pattern.
Mines formed by the tunneling larvae can be
seen from June onwards. Tree leaves appear
silvery or grey when infested. After about 2
months, larvae pupate and moths emerge.
Heavy mining can cause early leaf drop, and
may decrease aspen growth with repeated
annual heavy infestations.

Aspen leafminer pupa and damage

Management:
Maintain tree health with adequate irrigation. Natural predators and parasites may help
keep this pest in check.

Petiole Gall Aphid
(Pemphigus spp.)

Aphids begin feeding in leaf petioles early in
the season, causing the formation of petiole
galls. Infested leaves often drop early. In
summer once adults fly, they search for an
alternative host, which is usually a vegetable
crop such as lettuce or a brassicae crop,
where aphids feed in the root zone. Once fall
comes, aphids again fly back to host trees to
spend the winter.
Petiole gall aphid damage on poplar
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Management:
Rake up and dispose of leaves. No chemical control is available, and on big poplars,
sprays would be impractical. Leaf drop does not appear to affect tree vigour.

Poplar and Willow Borer
(Chryptorhynchus lapathi)

Look for sawdust and sap being cast out of swollen scars, splits, and holes in the trunk or
limbs. Old damage is evident by death of small stems 2-8 cm in diameter. Creamcoloured larvae up to 12 mm long with brown heads can be found in the holes. The adult
is a grayish brown weevil with a wide cream coloured band across it’s midsection.
Weevils are about 1 cm long and appear in mid summer. The life cycle takes 2-3 years to
complete.
Management:
Control is usually not possible because, by the time sawdust is observed, the damage has
occurred. Prevention is not practical, except for maintaining tree health via good
watering and fertilization practices, and avoiding mechanical damage to trees. Plant trees
other than poplar and willow in areas where borers are a problem. There are currently no
registered insecticides for homeowners for the control of tree borers. Effective treatments
may be available through commercial spray services.

Satin Moth

(Leucoma salicis)
Larvae are defoliators of poplars and willows. Adult moths are pure satin white.
Caterpillars are black with red and white markings and grow up to 5 cm long. They
appear in May and late July and skeletonize the foliage until fall. This introduced insect
does not appear to cause lasting damage to established poplar and willow stands, even
with significant defoliation annually.
Management:
On small trees, caterpillars can be removed by hand or if desired sprayed with Btk with
larvae are small. Spraying big trees is neither practical or necessary.
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Diseases
Leaf and Shoot Blight
(Venturia tremulae)

Leaves and shoots turn black and die quickly. These symptoms may be caused by
bacterial blight (Pseudomonas syringae) or by one or more fungi. Leaves and shoots
wither and may form a “shepherd’s crook” at the tip.
Management:
Prune out and destroy infected shoots if possible. Rake up and compost leaves, or dispose
of fallen leaves in a landfill. If practical, apply copper spray as leaves begin to unfurl in
the spring and repeat two weeks later. Avoid close spacing and sprinkler irrigation of
small trees. Large trees usually outgrow the damage.

Leaf Blister
(Taphrina spp.)

Bright yellow-brown blisters of various sizes develop on the underside of the leaves in
late spring to early summer after prolonged wet weather. These blisters eventually turn
brown and early leaf drop often occurs.
Management:
Rake up and compost leaves, or dispose of fallen leaves in a landfill. Damage from this
disease is usually minor and does not require a spray program. Lime sulphur application
in late fall, and in spring before bud break may help to reduce disease.

Phellinus Rot

(Phellinus tremulae)
This fungus affects trembling aspen (Populus tremuloides ). Symptoms include rot
starting at the base of the tree and general decline and dieback. The fungus is soil-borne
and usually affects a group or row of trees. The heartwood of infected trees is brown and
discoloured starting at the base or butt of the tree.
Management:
Remove trees and replant with other species.
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Rust (Melampsora spp.)
Rust is common on poplars at the Coast. Yellow to orange fungal pustules and spots
develop on leaves in summer. Leaves may drop early. Severe disease may lead to
eventual decline of the trees. Poplar rusts have alternate conifer hosts, including pine, fir,
spruce, larch, tamarack and Douglas-fir. Presence of both poplar and susceptible conifers
in an area allows the disease to complete its life cycle.
Management:
Increase tree vigour through proper watering, fertilizing, and mulching. Replant with
non-poplar species if severe. Control with fungicides is not practical.

Rhododendron
Insects
Root and Vine Weevils - See page 11-6, under Berries. See your garden centre for

availability of weevil-resistant varieties.

Andromeda Lacebugs - See page 16-55 (in this section)

Diseases and Disorders
Bud Drop (failure to flower)
Bud drop, or failure of flower buds to form, may occur naturally on young plants. Some
rhododendrons only bloom sporadically during the first few years of growth. Too little
fertilizer, or use of high nitrogen fertilizers, may limit flower production. Poor planting
sites, with too much shade, or too much sun, may result in good vegetative growth but
few flowers. Excessive mulch over the root ball, (more than 10 cm), may interfere with
flower bud formation. Dry weather during the previous summer when flower buds are
forming may result in poor flowering the next year. Flower buds that turn brown and fall
off after a severe winter are usually the result of freezing injury.
Management:
To promote flowering, plant rhododendrons in well-drained soils in sites where there is
protection from the hot summer sun. Avoid planting in dense shade; light shade is
preferred. Water deeply and thoroughly during dry weather. Fertilize when new growth is
elongating during the spring with a fertilizer specifically recommended for
rhododendrons. Remove spent flowers to prevent seed formation. Use bark mulch (but
not more than 10 cm) to prevent weed growth and to conserve soil moisture.
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Leaf Scorch and Winter Drying

See “Plant Disorders Not Caused by Pests”, page 9-5.

Leaf Spot and Blight

(Colletotrichum, Phyllosticta and other fungal species)
Following winter injury, sunscald, or other injury, a number of fungi may invade leaf
tissue as secondary pathogens and contribute to the appearance of spots, blotches or
marginal browning on the leaves. Various molds and fungal fruiting bodies may be
visible on the dead tissue during wet weather.
Management:
These fungi are seldom-aggressive and rarely require fungicides for control. In most
cases, the fungi are only growing on tissue that has died as a result of environmental
damage. Follow control for leaf scorch above. Prune out damaged leaves and shoots well
below the damaged area to allow healthy regrowth from lateral buds.

Tissue Proliferation (gall)

Rhododendrons may develop galls at the crown that look like crown gall disease.
However, no crown gall bacteria have been found in these growths and they are believed
to be a natural, physiological condition that may weaken the stem but does not usually
harm the plant.
Management:
Discard affected plants during propagation. On larger plants, remove infected stems
during pruning when feasible.

Powdery Mildew
(Microsphaera spp.)

Some varieties of rhododendron are susceptible to powdery mildew, although the damage
is usually less severe than on deciduous azaleas. Faint yellow spots or brown to purplish
areas may form on the upper side of the leaf with white powdery fungal growth on the
underside of these areas.
Management:
See “Azalea”, page 16-16.

Pests of Ornamentals - Home and Garden Pest Management Guide

16-65

Root Rot and Wilt
(Phytophthora spp.)

Phytophthora species are fungal-like microorganisms that can cause root rot of
rhododendrons. Fibrous roots are rotted first, followed by the entire root system. The rot
progresses up through the crown to the stem. The edge of the dead, dark brown tissue is
distinct from healthy, uninfected tissue. As a result of root and stem rot, leaves wilt and
become yellowish-green. The plant eventually dies with dead leaves remaining attached
to the plant. In some cases, Phytophthora causes leaf blotches and twig dieback without
crown and root rot. (Do not mistake this for the natural browning of older rhododendron
stems).
Management:
Purchase only healthy plants and avoid planting rhododendrons in heavy, wet, poorly
drained soils, or in sites where other plants have died from root rot. Phytophthora species
causing rhododendron root rot have a fairly wide host range and can infect many other
root rot-susceptible plants. Remove soil around dead, rotted rhododendrons before
replanting.

Rusts

(Chrysomyxa spp.)
Two or more rust fungi commonly infect rhododendrons causing yellow to brown leaf
spots and pustules on the underside of leaves. In other areas, spruce trees are an alternate
host for these rusts, but no spruce infection has been observed in B.C. The rust spores
produced on rhododendrons will continue to infect new leaves without the presence of an
alternate host.
Management:
Remove and destroy infected leaves as soon as they are found. Bag infected leaves as you
pick them and remove them from the garden to prevent spores from spreading. Check the
underside of lower leaves, as this is usually where the rust infection starts and is most
common. Rust spores spread easily in dry air. However, to reduce new infections, avoid
sprinkler irrigation.
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Rose
Insects
Aphids - See “Pests Affecting Many Ornamental Plants”, page 16-1.
Mites - See pages 13-11 and 13-32, under Tree Fruit, and 11-7 under Berries.
Winter Moth - See page 13-6, under Tree Fruit.

Rose Slug (Sawfly)

(Caliroa [Endelomyia] aethiops)
Leaves are skeletonized, and later turn brown. Damage is caused by small, yellowishgreen, slug-like larvae. This insect is the larvae of a sawfly, not a true slug and cannot be
controlled with slug control products. Sawflies are related to wasps. Larvae drop to the
soil to pupate in late summer. Adult sawflies emerge the following spring. There is one
generation per year.
Management:
The damage is mainly cosmetic, but feeding damage to leaves can occur rapidly. Handpick the larvae, or spray plants with a stream of water or insecticidal soap or malathion
according to label directions. Because they aren't true caterpillars, Btk sprays have no
effect. It is best to spray larvae when they are small.

Rose Midge

(Dasineura rhodophaga)
Larval feeding occurs within the emerging leaf and flower buds, which causes the buds to
wither and turn black. Midge feeding can cause complete failure of a bloom cycle. Peak
injury occurs from mid-June to early-July, and in late-August/September. Midge larvae
can be seen as early as April and can continue through late summer, as there are multiple
generations per season. Larvae drop to the ground to pupate, and overwinter as pupae.
Adult flies emerge in early spring and lay eggs on new rose foliage. Midge populations
build up over the summer.
Management:
Insecticides for controlling aphids will help control rose midge if applied before midge
larvae move into unfolding leaves and flowers. In local trials, pyrethrins gave the best
results for domestically available insecticides. Due to the multiple generations per
season, a spray every 2 weeks may be needed. Repeated pesticide use can cause spider
mite flare-ups in roses because natural predators of mites are killed.
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Diseases
Bacterial Blight

(Pseudomonas syringae pv. syringae)
Roses are occasionally damaged by bacterial blight in Coastal B.C. Look for blackened 1
year-old canes and wilted and blackened new growth. Flower buds die without opening.
Black streaks appear on one year old stems. The disease commonly occurs during cool,
wet weather in spring. Diagnosis can be tricky since rose stems tend to turn black when
killed by many different factors.
Management:
See “Pests Affecting Many Ornamental Plants”, page 16-8.

Black Spot

(Diplocarpon rosae)
This is a common fungal disease of roses in
Coastal B.C. Look for circular, smudge-like
black leaf spots with fringed margins.
Severely affected leaves may yellow and drop
and bloom size may be reduced. Spots can
resemble those caused by downy mildew.
Management:
Plant resistant varieties. For
recommendations, ask your garden centre.
Black spot (left) and downy mildew (right)
During the growing season, remove and
on rose
dispose of infected leaves and avoid splashing
leaves when watering. Rake up and compost or burn (where permitted) all plant debris at
the end of the summer. Roses that flower on current season’s wood should be pruned
back hard before growth starts in the spring. This will remove disease that may be over
wintering in the buds.
In spring and early summer, apply a “Domestic” labeled rose dust or spray containing,
copper or sulphur at label rates. Biofungicides containing Bacillus subtilis or citric+lactic
acid are also registered for suppression of black spot. Apply treatments at 1 to 2 week
intervals, periodically alternating the fungicide used.
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Crown Gall

(Agrobacterium tumefaciens)
Rough, warty galls up to 5 cm or more in diameter appear on
lower stem or roots. This is not the same as graft gall, a natural
swelling of tissue at the graft union, which appears on some
varieties. Crown gall is most commonly spread with nursery
stock or cuttings from infected plants. Crown gall bacterium
carries over in soil and affects a wide variety of woody plants.
The bacterium spreads in irrigation water as well as soil and
enters the plant through wounded tissue or natural openings.
Crown gall bacterium can survive for at least two years in soil.
Crown gall on
blueberry

Management:

There is no way to cure crown gall once plants are infected.
Inspect new plant roots for small galls and do not plant any stock with root galls. Ensure
that soil drainage water does not move from infected to uninfected roses in large
plantings.
Remove plants, soil and roots from garden areas where crown gall has been diagnosed,
before re-planting. Avoid wounding plants when cultivating or transplanting, as the
bacterium enters through wounds. Disinfect pruners after cutting galled plants, using
10% household bleach solution (corrosive), Lysol, or other disinfectants.

Downy Mildew

(Peronospora sparsa)
Downy mildew causes extensive defoliation but
can be difficult to diagnose due to systemic,
latent infections. Purplish red to brown
irregular spots appear on leaves and new
shoots. Leaflets typically turn yellow and fall
off, and plants are stunted. Greyish-white moldlike growth may appear on the lower leaf
surface under very humid conditions but is not
often seen. This fungal-like organism can
persist inside the stems and crowns of infected
plants. It also produces overwintering spores in
dead leaves and stems. Unfortunately, many
popular rose cultivars are susceptible to this
disease.

Black spot (left) and downy mildew
(right) on rose

Pests of Ornamentals - Home and Garden Pest Management Guide

16-69

Management:
Established roses will not usually become infected with downy mildew unless new,
infected plants are brought into the garden. B.C. nursery growers are very aware of this
disease and strive to sell only disease-free plants, but, because the disease can remain
dormant inside infected plants, the symptoms may not appear until roses are planted out
in the garden.
If symptoms appear, remove and destroy infected leaves and shoots. Rake up and dispose
of dead leaves and petioles. Decrease humidity if possible and avoid overhead watering.
In cool, wet weather in spring and fall, copper spray applied on a weekly basis may
prevent spread of the disease to uninfected plants, but will not cure plants already
infected. The disease will continue to recur if the fungus is inside the infected plants. If
symptoms re-appear and plants continue to decline, it is best to remove them from the
garden and replant. Many bush and mini-roses are severely affected. There is no good
information on resistant cultivars. Some climbing roses can tolerate the disease and will
continue to grow and flower well. However, they will produce spores that will spread and
infect other types of roses in the garden.

Powdery Mildew
(Sphaerotheca species)

Some older, climbing varieties are
particularly susceptible to this disease,
especially when they are planted in damp
or shady locations. Look for white,
powdery growth on leaves and shoots.
Young leaves curl and are more purplish
in colour than normal.
Management:
Plant resistant varieties – consult your
Powdery mildew on rose
garden centre for availability. Powdery
mildew does not require control on most roses unless severe infection leads to excessive
leaf drop, yellowing and browning. Washing leaves with water on sunny days when the
leaves will dry off quickly helps to reduce powdery mildew. Rake up and remove all
leaves at the end of the summer.
In the dormant season, apply lime sulphur using 1 part lime sulphur to 9 parts water. This
treatment must be applied before buds start to grow. If disease is severe in spring and
early summer, apply at one to two week intervals a rose dust or spray containing sulphur
at label rates. Biofungicides containing Bacillus subtilis or citric+lactic acid are also
registered for suppression of powdery mildew.
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Rust

(Phragmidium spp.)
This fungus causes yellowish-orange to black
pustules on under leaves surfaces and brown or
yellow spots on upper leaf surfaces. Rust often
appears on lower leaves first and may remain
harmless unless upper leaves also become
infected.
Management:
Pick off infected leaves at the base of plants as
they appear. Bag them immediately to prevent
Rust on rose leaves
spore dispersal. Avoid wetting leaves when
watering. Rake up and burn all leaves at the end of the summer. In the dormant season,
apply lime sulphur using 1 part to 9 parts water. This treatment must be applied before
buds start to grow. A black spot or mildew spray program will also suppress rust.

Snapdragon (Antirrhinum spp.)
Diseases
Rust

(Puccinia antirrhini)
This fungus causes reddish-brown spots on the underside of leaves. Size of blooms is
often reduced.
Management:
Most “giant” varieties are resistant. Pick off infected leaves (see rust of “Roses”, above).
Avoid overhead watering. Do not over winter plants, as they are an infection source for
new plants. To protect new foliage from infection, apply a dust or spray containing
sulphur according to label directions, before the disease becomes widespread. Repeat
applications at 10-day intervals.
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Downy Mildew

(Peronospora antirrhini)
Snapdragons can be infected by a downy mildew fungus that causes purplish leaf spots,
yellowing leaves, stunted plants and leaf drop. It is rarely a problem in garden-grown
plants from seed but may appear on bedding plants after transplanting to the garden. This
fungus only affects snapdragons and will not spread to roses or other plants in the garden.
Management:
Control is rarely needed. Applications of a fungicide containing copper spray will prevent
spread to other snapdragons during cool, cloudy weather. If only a few plants appear to
have symptoms, these should be removed.

Spruce (Picea spp.)
Insects
Cooley Spruce Gall Adelgid
(Adelgid cooleyi)

Terminal growth on spruce trees develops
galls 2.5 to 5 cm long, green to purple in
colour, which later become dry, hard and
brown and resemble cones. Colonies of
adelgids, which are similar to aphids, live
inside the galls at the base of each needle.
This adelgid also feeds on Douglas fir
during part of its lifecycle, where it appears
as tiny white tufts on the needles in the
spring and early summer. For control on
Douglas-fir, see page 16-29. Damage is
most severe on immature spruce trees.

Cooley spruce gall adelgid damage on spruce

Management:
Prune off and destroy galls while they are still green, usually before mid-July. This kills
the adegids still within the gall. If they are too numerous to remove all galls, spray at
bud-burst with insecticidal soap at label rates. Thorough spraying is required for good
control and is impractical on large trees.
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Green Spruce Aphid
(Elatobium abietinum)

Aphid infested trees usually drop all needles except for the current season’s growth. The
inside of the tree becomes bare. Damage is caused by a small, dull-green aphid, which
may be present on needles from February to late spring in coastal areas. This insect can
kill trees that are attacked 2 or 3 years in succession and not treated. Alberta spruce and
Sitka spruce can be severely damaged. Douglas fir and pine can also become infested.
Management:
Damage often occurs when the aphid buildup goes unnoticed in early spring. In early
February in coastal areas (later in colder areas) check for aphids by shaking a few
branches vigorously over a piece of stiff white paper. As soon as aphids are detected,
spray trees with insecticidal soap at label rates. Repeat the paper test every 2 weeks until
mid-June and repeat sprays as long as the aphids are found which can be as late as June.

Spruce Budworm

(Choristoneura fumiferana) and other caterpillars
Spruce budworm and other early season
caterpillars affect spruce, balsam fir,
Douglas fir, pine, hemlock and larch.
Spruce budworm caterpillars are dark
reddish-brown with yellow stripes, and
chew on opening buds and needles. These
caterpillars hatch from eggs in late
summer, overwinter in protected areas on
host trees, and begin feeding in late spring
on new buds. New foliage can be
Western spruce budworm
completed consumed by the time the
larvae pupate in mid summer. Moths
emerge in late summer, mate and lay eggs. There is one generation per year.
Management:
This is a major forest pest in B.C. It can also cause significant defoliation in nurseries
and landscape trees. Numerous natural enemies exist for budworms, including arthropod
predators, parasites, and birds. Cold springs cause significant mortality to young larvae. If
populations are low, larvae can be removed by hand-picking. If trees have been
defoliated in previous years, insecticides (permethrin, malathion) applied at budburst up
to 2 cm new growth will help control budworms. Btk can be used at 2 cm new growth for
best results (caterpillars need to eat it).
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Spruce Spider Mite
(Oligonychus ununguis)

Needles become yellow and covered with silky webbing. Mites are pale green when
young and darken with age. They overwinter as eggs on twigs and needles. This mite also
attacks Juniperus, Thuja and Tsuga. Damage occurs during the hottest part of the
growing season.
Management:
If present, or if you have had problems with mites in the past, spray in early May when
mite eggs hatch.

Spruce Needle Miner
(Endothenia albolineana)

These light green caterpillars, up to 6 mm long, tunnel into spruce needles in mid
summer and emerge fully-grown by April. They web needles and “frass” (insect
droppings) together forming a feeding shelter or ‘nest’. Moths fly in May, and lay eggs
along needles. The entire crown of small trees may be killed. On large trees, impact of
the pest is minimal on tree health, however, damage is unsightly.
Management:
Prune out infested branch tips and destroy them. If infestation is heavy, consider applying
an insecticide for caterpillars in spruce (Btk, permethrin, malathion) during June to kill
newly hatched larvae.

Sitka Spruce Weevil (White Pine Weevil)
(Pissodes strobi)

This insect affects Sitka, Englemann, and white spruce in B.C. Usually, only the leader
(the top branch of the tree) is killed by these cream-coloured weevil larvae which bore
into them. Adult weevils are reddish-brown with patches of brown or grey scales, and are
5 to 7 mm long. They are present most of the year, but egg laying takes place only from
April to early July. This is a significant forestry pest. Annual attacks by this pest leave
trees bushy and limit growth.
Management:
Prune off and burn wilting, dying or dead leaders. Tie a side branch into an upright
position. This will form a new leader. There are no registered insecticides available for
the home garden to control this pest. Contact a certified applicator if damage is severe
enough to warrant treatment.
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Diseases
Tip Blight

(Cold Injury, Sclerophoma spp.)
Blue spruce and some other spruce varieties are susceptible to spring cold injury that
causes dieback of young growing tips. Sydowia’s blight and other fungi cause tip dieback
on blue spruce, but usually affect only young shoots damaged by cold or frost in the
spring. Black fungal bodies are abundant on new needles. Shoot tips become distorted
and brown.
Management:
Do not over-fertilize or fertilize with nitrogen in late summer. Late summer fertilizer
application to lawns can affect trees as well if they are in the lawn or downstream from
lawn drainage or runoff. Occasional cold injury to young growth will not damage the tree
but if injury is repeated and affects the whole tree then the site is not suitable. Small trees
can be wrapped for winter in colder areas.

Red Cedars, Arborvitae (Thuja spp.)
Insects
Cypress Tip Moth - See “Chamaecyparis”, page 16-19.

Red Cedar Bark Beetle
(Phloeosinus spp.)

This bark beetle attacks weakened, recently transplanted, or dying cedars. Thinning and
greying of foliage becomes evident, but usually only after the beetle population is high
within the tree. Small round holes 2 mm in diameter can be found on the trunk and
branches, and fine boring dust, where beetles have been active. Even small branches can
be infested. Larvae feed within the cambium layer under the bark, and adult beetles feed
on bark. Feeding from both adults and larvae causes girdling of branches and the trunk,
and ultimately tree death.
Management:
Trees cannot be treated or recover from bark beetle infestations. Keep cedar trees healthy
with adequate fertilization and water, especially after transplanting. Cedars are
susceptible to drought, and this can predispose them to beetle attack. Beetles will not
usually attack healthy trees. If trees become infested, remove and destroy them, to stop
the spread of the beetles to other trees.
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Spruce Spider Mite - See page 16-74.

Diseases and Disorders
Cedar Flagging (Physiological)
Isolated branches and branch tips of western red cedar turn yellow or red in late summer
or early autumn. Some flagging is normal each year as old foliage is shed. Flagging may
be more severe under poor growing conditions such as waterlogged soils in the spring
and/or hot, dry weather in the summer.
Management:
Flagging does not damage the tree. Provide trees with adequate water during hot, dry
weather. Fertilize the following spring to bring trees back into healthy, vigorous growth.

Winter Browning
Leaves exhibit brown to purple discolouration in winter and spring.
Management:
No control is necessary. Browning is caused by cold winter temperatures. Discolouration
is usually temporary and the plants will green up again when temperatures rise in spring.
Of the common hedging cedars, ‘Smaragd’ (also called ‘Emerald’) is the least
susceptible to winter browning and ‘Excelsa’ is the most susceptible. Also see “Plant
Disorders Not Caused by Pests” page 9-4.

Coryneum Blight (Berckmann’s Blight)
(Seiridium cardinale)

This fungus is found on many cedars, but only causes a serious disease on ‘Biota’ cedars,
also known as oriental cedar, “Thuja orientalis” or “Platycladus orientalis”. Young
leaves and shoot tips are infected in the spring and the branches turn grey during the
summer. Infection worsens gradually over the years until the shrubs are severely
disfigured.
Management:
‘Biota’ cedars are a poor choice for B.C. They are difficult to grow successfully in a cool,
wet climate and are better adapted to Southern California. In Coastal B.C., they should be
grown under an overhanging roof to keep the rain off or they must be sprayed twice each
fall and again each spring with copper spray at 4 mL/L water to control this disease. They
are not winter-hardy in the B.C. Interior.
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Keithia Blight

(Didymascella thujina)
Small, irregular to circular brown to black 13 mm spots appear on scale leaves in late
spring. The leaves then turn brown and
affected areas fall out. Later, leaves drop,
resulting in bare branches. It affects mainly
Thuja plicata varieties such as “Excelsa”
and “Atrovirens” as well as native red
cedars. Closely spaced nursery trees are
frequently infected, especially if they are
grown in containers under sprinkler
irrigation.

Keithia blight on cedar

Management:
Do not plant ‘Atrovirens’ in coastal areas. Examine ‘Excelsa’ closely prior to purchase
and do not buy them if blight is obvious. Once planted out in the landscape, a low level
of disease can be tolerated. It will not kill trees but may cause them to be somewhat
unsightly, especially on the north side. Avoid wetting the foliage with sprinkler irrigation.

Armillaria root rot - See “Pests Affecting Many Ornamental Plants”, page 16-11.

Tulip
Insects
Bulb flies - See page 16-25 (Daffodils)

Diseases
Tulip Fire - (Botrytis tulipae)
Fire disease is by far the most serious disease of tulips and is the main reason why tulips
cannot be grown successfully in the same soil year after year. The first infected plants to
emerge in the spring are known as ‘fire heads’. They are stunted, brown and rolled and in
wet weather are covered with masses of grey spores. If wet or drizzly weather continues,
the spores quickly spread the disease to other tulip leaves and flowers. The flowers
become covered with yellow to brown spots that also become covered with spores. The
whole planting can turn into a blighted mess in a few days.
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Management:
Examine bulbs carefully prior to planting and discard any with obvious lesions or
adhering small black fungal bodies called sclerotia. Plant only in open, sunny locations
with excellent air movement. Watch for fire heads and remove them as soon as they
become apparent, taking care not to drop any fragments of soil or spores onto other tulip
plants. Remove flowers promptly after they are past their peak and remove them from the
garden. Dig bulbs in late summer and discard any with lesions or sclerotia. Rotate
planting to a new location for the following year.

Viburnum
Insects
Viburnum Leaf beetle
(Pyrrhalta viburni)

Viburnum leaf beetle occurs on Southern
Vancouver Island and in the Fraser Valley.
Both the adult and larval stages feed
exclusively on Viburnum species. European
highbush cranberry (V. opulus), is a preferred
host. Other Viburnum species are less
susceptible. Heavy infestations can defoliate
shrubs, causing die-back and death after 2-3
years of repeated infestations. It overwinters
as eggs that are inserted into one- or two-yearViburnum leaf beetle larvae and damage
old branches. Larvae can be found feeding in
June. Adults are present in July, feed on
leaves, and lay eggs under bark of twigs in noticeable rows from late summer through
fall.
Management:
Plant less susceptible species where possible. Prune out and destroy twigs infested with
eggs in late fall or early spring before hatch. In July, shake bushes to dislodge beetles,
collect beetles on a ground sheet, and drop into soapy water to destroy. Control larvae
and adults with insecticides registered for viburnum (pyrethrins). Note that Btk does
NOT control beetle adults or larvae.
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Diseases
Powdery mildew
(Microsphaera spp.)

A white powdery growth resembling talc covers leaves in late summer. The powdery
mildew fungus infects a wide range of woody, deciduous host plants.
Management:
DO NOT use sulphur on Viburnum.
See “Pests Affecting Many Ornamental Plants”, page 16-9.

Willow (Salix spp.)
Insects
Giant Bark Aphid and Giant Willow Aphid

(Longistigma caryae, Tuberolachnus salignus)

Large greyish-black aphids, 2-4 mm long, nymphs and adults suck sap from branches and
cause sooty mould. Secretions may also attract many wasps. Repeated infestations
weaken trees, making them susceptible to other pests. Aphids are present on branches
and stems, and populations build up over the season, peaking in mid summer.
Management:
See page 16-1 (Aphids).

Caterpillars - See page 16-2.
Fall Webworm - See page 16-5.
Poplar and Willow Borer - See page 16-62 (Poplar)
Willow Leaf Beetle - See ”Elm Leaf Beetle”, page 16-6
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Willow Leaf Gall

(Pontania pacifica and other species)
Small sawflies (wasp-like insects) deposit eggs into willow leaves. The larva feeds within
the leaf, causing a swelling or bump to develop at that site. Different species will cause
different types of leaf galls.
Management:
This insect does not seriously affect the vigour of the tree and control is not necessary. If
the tree is small and damage is of concern, prune out infested leaves and destroy them.

Alder Flea Beetle

(Macrohaltica [Altica] ambiens)
The beetle is 6 mm long, metallic green to blue with yellow legs. It hops or jumps when
disturbed. The larvae are a shiny black. The adult and larvae both skeletonize leaves, and
can severely defoliate trees. Leaves look scorched and brown. However, damage usually
lasts for only one year, and seldom causes serious long term injury to trees. Larvae are
present from spring to late summer (August), pupate in the soil, adult beetles emerge in
late summer, feed on leaves until late fall, and then overwinter. Beetles emerge from
protected overwintering sites and lay eggs in the spring. The primary host is alder, but
beetles will attack willow and poplar.
Management:
Usually none is required. Infested branches can be pruned off and destroyed.

Diseases
Blight

(Marsonnina salicicola, Septoria spp. and other fungi)
Marsonnina causes swollen, spindle-shaped cankers, which encircle small branches,
causing branch tips to die. Black spots appear on leaves. These fungi over winter as twig
cankers. During wet weather, new leaves and shoots become infected. Early leaf drop
may occur.
Management:
Prune out and dispose of infected twigs at least twice per year. On larger trees, fungicides
are not usually necessary or practical. No domestic fungicides are registered for control
of these diseases on willow.
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Wisteria
Diseases
Root Rot

(Phytophthora spp.)
Wisteria are susceptible to root rot, particularly if grown under sprinkler or drip
irrigation. Foliage wilts and dies back and roots are darkened and rotted.
Management:
Avoid over watering. Avoid drip or sprinkler irrigation and do not over-fertilize. If
watering practices are changed and the dead areas are cut out, the rest of the plant will
usually survive and thrive.

Leaf Mosaic (virus)
Wisteria leaves develop a yellow mottle and may be distorted. This is a common disease
of wisteria and does not usually damage the plant. Young plants may grow and flower
poorly if severely infected. The virus does not infect most other garden plants.
Management:
Most plants will continue to grow and flower well despite the infection. However, young
plants of severely affected susceptible varieties that are stunted and grow poorly when
transplanted should be removed and discarded.
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Chapter 17

Pests of Lawns

Pests of Lawns
This chapter describes common insect and disease problems of residential turfgrass. Management
information describes preventative and cultural measures that may control the pest. Try these
first. Sometimes the management information also mentions pesticides. When more than one
pesticide is mentioned, the least toxic pesticide is listed first. Before using a pesticide read and
follow label directions. See the “Pesticide Table” in Appendix I for information on available
home garden pesticides. Also read Chapter 8 "Using Pesticides to Manage Pests". It contains
important safety information.

Guidelines for a Healthy Lawn


















You should not remove more than one-third of the leaf surface each time you mow. Keep ordinary
lawns at a height of 6 to 8 cm (2 ½ to 3 inches), and bentgrass lawns at 1-2 cm. Lawns kept at the
ideal height will develop deep, extensive root systems, and the soil retains moisture better.
Use a mulching mower. Clippings can be mulched and left on the lawn to help to recycle nutrients
back to the lawn.
Water deeply and infrequently to promote deep rooting. Apply 2.5 cm (1 inch) of water, once or
twice a week to the lawn. Put a container on your lawn to measure how much you have watered.
Applying too much water can promote diseases and starves the roots of oxygen. Frequent, light
watering is not good for the lawn and will promote shallow rooted plants that are less able to
survive stressful periods.
A healthy lawn can survive several weeks in a dormant state. During extended hot dry periods, a
lawn may turn brown and become dormant. Common grass varieties like Kentucky bluegrass and
fescues will turn green again when regular moisture conditions return. If the lawn has gone
dormant due to a lack of water, do not water unless you know it will not dry out again. This would
cause significant stress on the new growth.
It is better to water early in the morning so the leaves can dry during the day. Many fungi require
wet leaves to infect the plant tissue and cause diseases.
Maintain good soil fertility throughout the growing season by using a balanced fertilizer.
Fertilizers with a slow-release form of nitrogen are preferred because they release nutrients
uniformly and there is less risk that excess fertilizer will leach away from the root zone.
Apply compost at any time of the season. Compost acts as a fertilizer and improves soil structure.
Mix it into the soil before seeding or laying sod, or spread it in a thin layer raked over the existing
lawn.
Choose the appropriate type of grass seed for the site. Grass will not grow in heavy shade. Choose
another type of plant for these areas or prune trees and shrubs to provide adequate light
penetration. If there are bare patches, re-seed in the spring or fall.
Consider replacing grass with paving stones or mulch in heavy traffic areas.
Prevent thatch build-up, especially in bentgrass lawns, by avoiding excessive fertilizer
applications. Power rake in the early spring if thatch is more than 1 cm thick.
Apply light applications of ground limestone every year or two on acid soils, especially if
clippings are removed. Never use hydrated lime on lawns. Do not add lime if the soil pH is over 6.
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Restrict traffic on frozen or dormant grass. Pressure from wheels or feet will damage the grass
causing these areas to turn brown when growth resumes.

Endophyte-Enhanced Turfgrass
Many turf seed and sod mixtures for home lawns contain endophyte-enhanced ryegrass or fescue.
Endophytes are beneficial fungi that live inside the plants and enhance growth and help protect
the turf from insects. However, high levels of endophytes can be toxic to livestock or other
animals that eat the grass. Do not use endophyte-enhanced turf in areas that may be used for
grazing animals or food for pets.

Diagnosis of Lawn Problems
Most lawns have few pest or disease problems if they were laid or seeded on a properly prepared
soil and are properly managed. When the lawn appears unhealthy, observe the distribution of
symptoms to determine if a disease or insect is present or if the problem is a result of poor root
growth or an unsuitable environment.
Most diseases appear as numerous round patches, or rings. These generally range in size from a
few centimeters to 30 cm in diameter, although some are larger. If the entire lawn or large
sections are uniformly affected it is likely the result of environmental problems.
If pest or disease problems arise in spite of proper lawn maintenance, it is advisable to contact a
professional lawn care company for proper diagnosis and treatment. There are few effective
insecticide and fungicide products available to home gardeners. Certified applicators have access
to more effective products and the training and equipment to apply them properly.
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Insects
Black Turfgrass Ataenius
(Ataenius spretulus)
The larvae or grubs are whitish C-shaped larvae up to 5 mm long, with brown heads. The adult
beetles are relatively small (5 mm) and shiny black. The larvae feed on all types of grasses,
favouring areas high in organic matter. Damaged turf becomes yellow in mid to late June in
B.C.’s interior and in mid July on the coast. If pest numbers are high, patches of grass can die.
Damaged sod can easily be pulled loose from the soil. Adults overwinter under trees in duff,
emerging in spring to lay eggs in turf. Larvae feed until August, and then pupate. There is one
generation per year.
Aphodius granarius is another small beetle that can infest turf in B.C., however it is not common.
The adults and larvae are similar in size and appearance. Management is the same as for
Ataenius.
Management:
Lush moist turf is most attractive to egg-laying beetles, but poorly maintained turf can also be
attacked. Outbreaks naturally subside after 3-4 years likely due to naturally occurring biological
control agents. Crows and other birds and mammals can dig up turf looking for larvae on which
to feed. This damages turf, but does decrease the pest numbers. If turf damage is occurring, cut a
30 x 30 cm square of turf and fold back to look for larvae. If there are 100 larvae per sample,
pesticide application may be warranted. For optimal results, treat in early summer when larvae
are small.

Chinch Bug
(Blissus sp.)
These 5 mm long bugs are uncommon in B.C., and only have occurred in notable numbers in
western parts of Vancouver. Healthy well irrigated turf is unlikely to be damaged by chinch bugs.
Grass growing under moderate to severe drought stress is more prone to damage. Grass enhanced
with endophytic fungi is tolerant to chinch bugs.
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Cutworms
Species include Actebia fennica (black army
cutworm) and Peridroma saucia (variegated
cutworm). A species that is becoming more
prevalent is Noctua pronuba (European
cutworm). Cutworms are thick bodied, dull
coloured, hairless caterpillars that feed on grass
stems. They are more active at night, and rest in
the soil during the day. They curl into a tight Cshape when disturbed. The adults are large heavy
bodied moths, that fly at night. Damage is similar
for all species. Small patches of damaged turf
may be noticed, which can expand quickly if
populations are high.

Cutworms

Management:
Significant turf damage by cutworms is relatively rare in B.C. However the European cutworm is
increasing and is impacting turf and gardens particularly in localized areas in the Fraser Valley.
To measure caterpillar populations, apply a soap solution (30 ml liquid detergent in 8 litres of
water per m2) to force the caterpillars to the surface for counting. If 5 or more caterpillars are
counted per square meter, treatment may be warranted. Beneficial insect-parasitic nematodes can
be applied as described under European chafer.

European Chafer
(Rhizotrogus majalis)

European chafer adult

European chafer grub

This new pest to B.C. was first identified in 2001 in New Westminster. It is slowly spreading and
is now present throughout Vancouver, Burnaby, and Coquitlam. It has been confirmed in east
Richmond, Delta and Surrey, and is spreading in these regions. European chafer is a close
relative of June beetles, but smaller. Unlike June beetles, chafer completes a generation in one
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year, allowing for large population increases. Adults appear in early summer, mate, and lay eggs.
The larvae hatch and feed through the summer, doing the most damage in late summer (August)
and early spring.
Management:
This is a serious new pest to B.C. If you find it, an aggressive control approach is warranted.
Healthy, vigorous turf can withstand low levels of grub feeding. Crows and other birds and
mammals can dig up turf looking for larvae on which to feed. This significantly damages turf, but
does decrease the pest numbers to some extent. If turf damage is occurring and larvae are
suspected, cut a 30 x 30 cm square of turf and fold back to look for larvae. If there are 5-10 larvae
per sample, control may be warranted. Beneficial nematodes are available for management of
chafers. Local studies show that Heterorhabditis bacteriophora is the best choice (one trade
name is Nemasys G). Application should occur in late July when larvae are small. This nematode
is a "cruiser" species that actively seeks out white grubs such as the European Chafer, and
quickly destroys them from the inside-out. Limited synthetic pesticides are registered for chafer
management. For optimal results, treat in mid to late summer (July) when larvae are small. Some
limited control may be achieved with application of insecticides to non-frozen turf in the fall and
early spring. Before applying either nematodes or pesticides, remove excessive thatch and irrigate
if the soil is dry to bring the grubs to the surface. After application, water the treated area to move
the nematodes or pesticide into the root zone. Control is best done by commercial lawn care
companies, as they have access to more effective pesticides and can implement a year round
management program for chafers.

June Beetles

June beetle grub

June beetles

Other beetle larvae can infest turf in B.C., such as various June beetles (Phyllophaga and
Polyphylla spp.), however, their presence is sporadic and significant damage is rarely a problem.
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Japanese Beetle
(Popillia japonica)
This pest was detected in B.C. for the first time in 2017 in
Vancouver, where eradication measures are underway.
Japanese beetles are a serious pest of turf and many other
crops. Please see page 3-8 in the Invasive Species section for
more information.
Japanese beetle adult

Lawn Moths (Sod Webworm)
Feeding by small white caterpillars 1.5 to 2.0 cm
long causes irregular brown patches in the lawn
where grass blades have been chewed off at ground
level. Look for silk webbing, which is produced by
the feeding larvae. These sod webworm larvae live
in the turf, and are relatively hard to find. They
develop into pale beige moths, which are active at
dusk. During the day, moths will fly up from the
grass if disturbed. These pests will move in from
nearby infested grassy areas.
Sod webworm adult. Photo courtesy of Gillette

Management:

Collection, California State University

Healthy lawns are less affected by these pests and will grow out of the damage. Larvae can be
detected by examining the lawn from March to April, and again from late August to early
September. This insect is common, however, there is high natural mortality of small larvae so it
does not often cause severe turf damage. Damage becomes most apparent in July when
temperatures are warmer and turf is moisture stressed.
There is no need for treatment unless larvae are found to be present and are causing severe
damage. Insect parasitic nematodes (Steinernema spp.) can be helpful to suppress webworm
larvae, and are best applied when larvae are still small.
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Leatherjackets (Crane Fly)
Tipula palludosa, Tipula oleracea

Crane fly (leatherjacket) larvae

Crane fly (leatherjacket) adult

Larvae of these insects prefer grass roots, but may also destroy young flower or vegetable
seedlings and transplants. Irregular brown patches appear in the lawn. Look for leathery, grey,
segmented, maggots up to 3.8 cm long, at or just below the soil surface. The adults are known as
crane flies and look like very large clumsy mosquitoes with 5 cm long legs. Crows and other
birds and mammals can dig up turf looking for leatherjackets on which to feed. This damages
turf, but does decrease the pest numbers. If the two species are present, larvae can be found all
year round.
Management:
Healthy lawns are less susceptible to leatherjacket damage. To determine leatherjacket
population, make up a solution of 1/4 to 1/2 cup of dish washing liquid in a pail of water. Soak
this solution into each of four 30 x 30 cm areas on the lawn. After about 30 minutes, the
leatherjackets will wriggle to the surface where you can count them. If more than 20 larvae are
found per 1000 cm2 of turf, treatment with insecticides by a certified applicator may be
worthwhile. Treatment is best applied once in early spring, before the end of May, when the
ground is not frozen. Fall sprays are generally not required because many leatherjackets die or are
eaten by starlings over the winter. Keep children and pets off grass after treatment until the next
day.
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Diseases
Brown Patch/Yellow Patch
(Rhizoctonia spp.)
Circular patches that are brown (brown patch) or yellow (yellow patch) develop in the lawn.
Affected areas range in size from a few centimeters to a meter in diameter. Brown patch develops
during summer when humidity is high and the temperature is above 16 °C at night and above 27
°C during the day. Yellow patch is limited to periods when the environment is moist and cool
(10-20 °C). In early mornings during humid weather, you may see the cobweb-like fungus in the
diseased area of the lawn.
Management:
Avoid heavy applications of fertilizer, especially nitrogen, in the spring and summer. Excess
shade and poor growing conditions can worsen the disease. Avoid watering late in the day. The
only “domestic” registered fungicide available for control of these turf diseases is polyoxin D
zinc salt. If the problem persists, contact a lawn care professional for application of commercial
fungicides.

Downy Mildew
(Sclerophthora species)
Downy mildew causes yellowing or purpling of infected leaves during winter and spring. Annual
bluegrass and bent grass are most commonly affected. The disease is most visible during wet
conditions, in areas with poor drainage, or if the grass is nitrogen-deficient.
Management:
Aerate grass to improve drainage, encourage root growth, and improve plant health. Avoid
nutrient deficiencies. No fungicides are available for this disease.
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Fairy Ring and Mushrooms
(Marasmius spp. and other fungi)
Semi-circles or rings of dark-green grass appear
in the lawn. Turf within this ring is yellow or
dead. Mushrooms may grow within the ring,
generally appearing during warm, wet weather
in spring and fall. Damage to the turf is caused
by the build-up of hydrophobic mushroom
mycelium in the soil which prevents water
infiltration. Mushrooms may also appear in
lawns without being associated with fairy rings.
Management:

Fairy ring (mushrooms) on turfgrass

Application of nitrogen and ample irrigation during the growing season may mask fairy ring
symptoms, but will not eliminate the problem. Discourage thatch build-up. Aerate the soil by
spiking the ring area to permit better water penetration. Eradication can be attempted only by
complete renovation of the lawn and removal of organic matter that is acting as the food source
for the mushrooms. This is not always successful and may be costly. Control of fairy rings with
fungicides is difficult since the fungal mycelium is deep in the soil. The only “domestic”
registered fungicide available for suppression of fairy ring is polyoxin D zinc salt, which is best
used preventatively or at first sign of symptoms. Commercial applicators have access to more
effective fungicides.
Caution: Never eat a mushroom unless it has been identified by an expert.

Pink Snow Mold
(Microdochium nivale)
Pink snow mold (Microdochium patch) causes
circular brown patches, less than 5 cm in
diameter. The colour of the patches change
rapidly from orange brown to dark brown, and
light gray to tan. The outer margin of the
patches may have a water-soaked, grey black
margin. Under prolonged humid conditions,
you may notice white or pinkish fungal growth
on the patches. Patches can grow together
affecting large areas. It is common from
September to May in cool, wet weather. Where
there is snow cover, the fungus grows under the
snow and appears as the snow melts.

Pink snow mold on turfgrass. Photo courtesy of S.
Fushtey, Agriculture and Agri-Food Canada
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Management:
Avoid excessive applications of nitrogen fertilizer in late summer and fall. Provide good air
circulation and soil drainage. The only “domestic” registered fungicide available for control of
these turf diseases is polyoxin D zinc salt. If the problem persists, contact a lawn care
professional for application of commercial fungicides.

Grey Snow Mold
(Typhula sp.)
Grey snow mold is common in the Interior Valleys
and Peace River region but rare in coastal areas. The
fungus becomes active in the fall and grows on grass
covered by snow. The disease is most severe on long
grass and under snow that has fallen on unfrozen
ground. As the snow melts in the spring, small,
circular bleached areas of grass appear. These areas
may eventually reach 60 cm in diameter. A grey
halo of fungus is often produced at the margins.
Small (a few millimeters), round, grey to reddishbrown sclerotia of the fungus may be seen in
diseased leaves.

Grey (Typhula) snow mold

Management:
Do not apply high rates of nitrogen fertilizer in the late summer and fall. Ensure air circulation
and soil drainage are good. Keep thatch levels low. Keep grass cut until snowfall and remove
clippings. The only “domestic” registered fungicide available for control of these turf diseases is
polyoxin D zinc salt. If the problem persists, contact a lawn care professional for application of
commercial fungicides.

Melting-out of Kentucky Bluegrass
(Drechslera poae)
Leaf spot and melting out are common on Kentucky bluegrass in Southern B.C. during the fall,
winter and spring. Purplish-red spots with tan centers appear on leaves during cool, moist periods
when the grass is growing slowly. The leaf surface must be wet for the fungus to infect it. In
severe melting-out, the entire plant is affected by a reddish-brown decay that eventually becomes
dark brown. Rough bluegrass and Poa annua are usually only slightly affected.
Management:
Avoid short mowing heights. Water thoroughly and infrequently rather than lightly and
frequently. Allow time for the leaves to dry by watering in the morning. Remove excess thatch in
the early spring and aerate if necessary to ensure good air movement and drainage. Use balanced
fertilizer and avoid heavy applications of soluble nitrogen fertilizers during hot weather.
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Necrotic Ring Spot
(Leptosphaeria korrae)
Bluegrass and fine fescue in the Okanagan area
may be infected by this fungus. It seems to be
more common on 3-5 years old lawns established
from sod but can also occur on seeded lawns. The
disease was first diagnosed in Canada in Kelowna
in 1987. Symptoms are similar to take-all patch
except that take-all mainly infects bent grass.
Infected areas start out as yellow patches. These
develop into brown rings or arcs from 15 cm to
over 30 cm wide, which appear during cool
weather in the spring and fall. Rings may
Necrotic ring spot on turfgrass
disappear during the summer and show up again
in the fall. Infected turf can be pulled out easily because the roots and crowns have been
destroyed. Necrotic ring spot can be confused with fusarium patch or yellow patch symptoms.
The disease tends to be more common on over watered, over-fertilized and compacted turf.
Management:
Necrotic ring spot is difficult to control. Provide good growing conditions for the lawn. Use a
balanced fertilizer that includes ammonium sulfate. Lawns normally require deep (to 15 cm),
infrequent watering. However, when lawns are infected with necrotic ring spot, they should be
watered more frequently as their root systems are diseased and cannot obtain water as easily as
before. Re-seed with perennial ryegrass or if the patches are small, cut them out and re-sod. In
severe cases, lawns should be completely renovated. There are no fungicides registered for
control of this disease in Canada.

Powdery Mildew
(Erysiphe graminis)
Powdery mildew is common especially in shady areas. It appears as a grey to white powder on
leaf blades. Large areas of turf may take on a dull-white appearance. Infected leaves will turn
yellow, tan and then brown. Infections start in late spring to early summer and continue through
the season. Powdery mildew weakens plants, but does not kill them.
Management:
Improve air movement and reduce shading of the affected areas. Water in the morning so the
lawn will dry before evening. Mow frequently at the highest recommended height in mildewprone areas. Fungicides are rarely necessary.
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Red Thread
(Laetisaria fuciformis)
Red thread is very common, especially in fescues
and ryegrasses. It does not usually cause serious
damage. Irregular patches, from 5 to 20 cm, occur in
late fall, winter and early spring when conditions are
cool and moist. Initially, leaf blades are brown and
the tops are bound together with a light pink web of
fungus. Later, pink or red horns of the fungus
protrude from the leaf blades. The fungus can grow
between 0°C and 30°C with the optimal growth
between 16°C to 21°C.
Red Thread on turfgrass

Management:
Lawns established on poor soil with low or unbalanced nutrition are more susceptible to red
thread. Apply moderate amounts of a balanced fertilizer. Avoid prolonged leaf wetness by
watering early in the day and promoting good air movement. Mow regularly when the disease is
active. Test soil pH and ensure it is suitable (in the range of 6.0 to 6.5 for most turf). Fungicides
are not usually considered necessary for home lawns.

Rust
(Puccinia spp.)
Rust is common on Kentucky bluegrass, especially ‘Merion’, and perennial ryegrass in late
summer. Close examination of the leaf blades reveals yellow to brown powdery spots all over. In
severe cases, the entire lawn appears yellow.
Management:
Rust is unsightly but will not usually kill the grass. Maintain vigour with adequate nitrogen
fertility and watering in the summer. Mow regularly. Don’t cut grass too low. There are no
“domestic” fungicides registered for control of this disease in Canada.

Take-all Patch
(Gaeumannomyces graminis var. avenae)
This disease is common and damaging on bentgrass lawns at the Coast. Slowly enlarging,
depressed circular patches of bronzed grass appear, usually in the spring and/or fall. As the grass
is killed out, the centre of the patch fills in with weeds and coarse grass, resulting in a doughnut
pattern. The disease may appear on old bent grass lawns after liming with hydrated lime.
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Management:
Use ground limestone rather than hydrated lime if liming is required. Apply ammonium sulphate
(21-0-0) as the main source of nitrogen but keep fertilizer applications balanced. Re-seed dead
patches or cut them out and re-sod. Keep soil pH between 5.0 to 5.5. Two applications of
wettable sulphur at 600 g/100 m2 in early spring, one month apart, may help.

Other Pests
Algae
Algae are found in shady areas or where moisture levels are high. They appear as dark green to
black growths on soil, plant crowns, and leaves. These can appear slimy or as crusts several
millimeters thick. Grass is not killed but algae impair growth and indicate the site is too wet or
humid.
Management:
Improve soil drainage and air circulation. Reduce shading of the lawn by trees and shrubs. Do not
make heavy applications of nitrogen fertilizer. Top-dress affected areas with coarse sand.
Application of copper spray at 6mL/L of water will help to control algae. Repeat as necessary.

Earthworms (Dew Worms, Night Crawlers)
Earthworms are beneficial to lawns, and are an indicator of healthy soil with a high level of
organic material. They provide many benefits including soil aeration, breaking down the thatch
and creating available nitrogen. However, large numbers of earthworms may cause an excessive
number of mound-shaped castings that may be a nuisance in some soils.
Management:
No pesticides are registered for control of earthworms. However cultural practices can help to
reduce visible damage caused by worm castings. Water deeply and less often to discourage
worms from staying at the surface. Rake the nutrient-rich worm castings across the lawn when
they are dry. Hide castings by increasing the mower height. This also helps to prevent scalping
bumpy spots in the lawn. If the lawn is becoming bumpy due to worm castings, top dressing and
overseeding can help to even it out. Rolling and aerating the lawn or power raking may also be
helpful.
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Moss
Moss makes a great ground cover in shady areas and does not have to be mowed. It is also a
common invader of turf in high rainfall and shady areas. It does not compete well with a
vigorous, healthy lawn grown in full sun. Where shade is quite heavy, it may be better to plant a
shade tolerant ground cover rather than trying to grow grass. In wet, shady lawns, many
gardeners learn to accept moss as a regular lawn component. It requires less mowing and care and
provides a “soft” look that many people enjoy. To these gardeners, moss is not considered to be a
weed that needs to be controlled.
Management:
In the shade, chemical treatment using moss killers provides only temporary control. Growing
conditions must be improved to prevent the re-establishment of moss.
Conditions that favor the growth of moss include poor soil aeration, poor drainage, low fertility,
compacted soil, acidity (low pH) and heavy shade. Alter these conditions to help prevent the reestablishment of moss and encourage grass vigour. If necessary, treat mossy areas with moss
killers containing iron sulphate following label rates and directions or ammonium sulphate
fertilizer at 5 kg/100m2 (do not water but allow the fertilizer to burn out the moss); or ferrous
sulphate applied in a solution of 100g/10L water to cover 10 m2 (apply with a plastic watering
can). About 2 weeks after treatment remove dead moss by raking. Apply ground limestone if the
soil is acid (less than pH 6). If grass is thin or bare patches are present, overseed with an
appropriate grass mixture. Use shade tolerant grass (fescue) for shady areas.

Slime Molds
Slime molds are fungal-like organisms (protists) that do not infect the grass but grow on top of it
producing an unsightly slimy mass on soil and leaves. Large, irregular patches of white or yellow
masses or blue-gray pinhead-sized globular bodies appear during or after periods of wet weather.
Infections show up usually in the fall, sometimes in the spring.
Management:
Slime molds will disappear with the onset of dry weather. Brushing, raking or mowing may be
required to break up clumps if weather remains humid.

Lawn Weed Control
See Chapter 21, “Integrated Weed Management’’.
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Chapter 18

Pests of House Plants

Pests of House Plants
This chapter describes common insect and disease problems of house plants. Management
information describes preventative and cultural measures that may control the pest. Try these
first. Sometimes the management information also mentions pesticides. When more than one
pesticide is mentioned, the least toxic pesticide is listed first. See the “Pesticide Table” in
Appendix I for information on available home garden pesticides. Also read Chapter 8 "Using
Pesticides to Manage Pests". It contains important safety information.
If it is necessary to spray plants with anything other than water or soap, they should be moved out
of the house to spray them. Leave plants outdoors until the spray has dried and the spray odour
has dissipated before moving them back into the house.

Insects
Aphids
Aphids can attack a wide range of plants. They are small (2-3 mm long), soft-bodied, pear-shaped
insects that feed on plant sap. Aphids can be winged or wingless, varying in colour from green to
yellow, brown or black, usually occurring in clusters or “colonies” on the underside of leaves and
on new shoots.
Affected plants can be wilted with yellow, twisted and curled leaves that eventually drop off.
Plant growth can be stunted and new buds malformed. Aphids secrete a sticky substance called
honeydew, which forms a shiny film or droplets on leaf surfaces. An undesirable black sooty
mould can grow on the honeydew (see Sooty Mould, page 18-9). In addition, aphids can transmit
many viruses to plants during feeding.

Oleander aphids

Aphid honeydew on leaves
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Management:
Examine any new plants coming into the house. Aphids are best controlled as soon as they are
noticed before plant leaves begin to curl and aphid colonies develop. Hand picking or thoroughly
spraying undersurfaces with water will remove aphids. Repeat when aphids reappear. Avoid
over-fertilizing with nitrogen because succulent growth attracts aphids.
Biological control using an aphid predator midge or parasitic wasp available at some garden
centers is another non-chemical option for aphid control.
A variety of insecticides can be used against aphids but note that some house plants are sensitive
to pesticides. Leaf burning may occur when liquid formulations in solvent carriers are used,
especially if too much is applied. First try applying the insecticide to only a few leaves and then
wait at least four days for any damage that might develop. If no damage occurs, that insecticide is
safe to use on that plant. When insects are seen and spraying is required, try insecticidal soap. If
using other products, it is best to remove plants from your house before spraying. Use appropriate
pesticides for house plants and apply according to label directions. After the spray has dried and
the odour has dissipated, return the plants to the house.

Fungus Gnats

Fungus gnat, photo courtesy of Johnny N. Dell,
Bugwood.org

Fungus gnat larvae, photo courtesy of David
Cappaert, Bugwood.org

These flies are grey or black, delicate and about 3 to 6 mm long. The larvae are white maggots
with black heads, found in decaying plant matter. They thrive in moist soil. The adults are a
harmless nuisance, but the maggots can injure the roots of young plants. Affected plants appear
stunted, and foliage may drop.
Management:
The most effective control is to remove the plants from the infested soil, thoroughly wash the
roots and repot in fresh potting soil with better drainage. Reduce the amount of water and let the
soil dry between waterings. Yellow sticky traps may be used to catch low populations of adults.
Predatory mites specific for fungus gnat control can be applied to the soil to control larvae. These
are available at some garden centres.
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Other options include drenching the soil with insect-parasitic nematodes, or insecticidal soap
prepared according to label directions. Ready-to-use dusts of diatomaceous earth (silicon dioxide)
applied to the soil surface may also be effective.

Mealybugs
Mealybugs are tiny, woolly, white insects that
resemble little bits of fluff. They are found on stems
and undersides of leaves, especially where the plant
branches. They are protected by a white, waxy
covering. Like aphids, they excrete honeydew that
forms sticky patches and acts as a medium for the
growth of black, sooty fungus (see Sooty Mould,
page 18-9). Mealybugs suck plant sap, causing
stunted growth and potentially, the death of the
plant.

Mealybugs

Management:
Do not purchase infested plants. Examine any new plants coming into the house. Mealybugs are
best controlled as soon as they are noticed before colonies build up. Hand picking or thoroughly
spraying undersurfaces with water will remove mealybugs. Repeat when mealybugs reappear.
Avoid over-fertilizing with nitrogen because succulent growth will promote mealybug egg
production.
Biological control using a predatory midge or parasitic wasp available at some garden centers is
another non-chemical option for aphid control.
Insecticides can be used against mealybug but note that some house plants are sensitive to
pesticides. Leaf burning may occur when liquid formulations in solvent carriers are used,
especially if too much is applied. First try applying the insecticide to only a few leaves and then
wait at least four days for any damage that might develop. If no damage occurs, that insecticide is
safe to use on that plant. When insects are seen and spraying is required, try insecticidal soap. If
using other products, it is best to remove plants from your house before spraying. Use appropriate
pesticides for house plants and apply according to label directions. After the spray has dried and
the odour has dissipated, return the plants to the house.
When an interior plant is heavily infested with mealybugs and your control efforts have not been
successful, consider discarding the plant and purchasing an insect-free plant before the pests
spread to other houseplants.
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Mites
Many mites are too small to be seen without
the aid of a hand lens. It is often easier to
see their damage, and in the case of spider
mites, their webbing. When populations are
high, spider mites spin fine webs between
the veins of the leaves to form a canopy
under which they feed. Mites suck plant
juices, giving the leaves a yellowish
speckled appearance. Eventually, the leaves
turn brown and fall off. The whole plant
appears stunted and new leaves and buds
may be deformed. Two-spotted spider mites
can become a problem in greenhouses.
Cyclamen mites are a common pest of ivy
and African violets, deforming or inhibiting Two-spotted spider mites on a houseplant
growth of new leaves. Blackening of the
infested parts may occur. Any plant growing in a warm, dry location is susceptible to mite attack.
Management:
Carefully examine new plants coming into the home or greenhouse. Consider discarding heavily
infested plants before the mites spread. To prevent or slow the buildup of mite populations, avoid
placing susceptible plants in hot, dry locations. Regular misting will slow mite development.
Examine the lower leaf surfaces periodically with a hand lens. Once detected, management
measures should be taken immediately because mites can multiply rapidly. Thorough washing of
the plant with insecticidal soap will often halt the problem. Other pesticides may be appropriate
for mite control; check labels and use according to label directions.
Biological control agents are available for mite control. They can be purchased at some garden
centres. Apply live mite predators according to label instructions. It takes some time after
predators (which are also mites) are released for them to control the pest mite populations, but
once established, predators can keep mite populations under control for a long period of time. To
keep the predators from leaving a houseplant in a pot, place the pot in a pan above a moat of
water. To be successful, regular misting is necessary as indoor environments are usually too dry
for predator mites.
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Scales
Scale insects are round or oval, up to 4 mm in
diameter with a waxy, shell-like covering. Colours
range from tan to brown or black. They are found
on the stems and leaves where they suck plant
juices causing poor, stunted growth. Scales prefer
tough, leathery plants. The honeydew excreted by
scale insects gives the leaves a shiny, sticky
appearance. Sooty mould grows on the honeydew
(see Sooty Mould, page 18-9).
Scale “crawlers” (nymphs) emerge from the scales
(females) in the spring and summer and move
Scale insects
about to find feeding sites on the plant. Crawlers
are small white or yellow and about the same size as mites.
Management:
House plants that have scales may be set outside in late spring to allow natural enemies to attack
them. Scrub the scales off with a wet toothbrush or daub them with a Q-tip dipped in rubbing
alcohol. A pesticide can be used, but likely will not penetrate the shell-like covering of the scale
insects. Loosen the scales from plants before spraying at label rates with insecticidal soap or
other suitable product. Control with pesticides is most effective if the ‘crawler’ stage of the scale
is present, which is not protected by the shell-like scale.
Do not use insecticides on ferns without first treating a small area on the plant to see if they may
be damaged by the application. First try applying the insecticide to only a few leaves and then
wait at least four days for any damage that might develop.

Springtails

Garden springtails. Photo courtesy of Mario

Springtail damage

Lanthier, CropHealth Advising & Research
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Springtails are commonly found in the soil of house plants or seen hopping on the surface after
watering. They range in length from microscopic to 5 mm. They thrive in moist soil where they
can feed on decayed organic matter. Their presence is often an indication of over-watering and/or
rotting plant material. If numerous, they may attack seedlings or tender plant parts.
Management:
Start transplants in new, clean soil. Springtails may be prevented by allowing the soil surface to
dry out between waterings. Control measures are unnecessary once plants are established. For
young plants being damaged by springtails, treat the soil with a dust of diatomaceous earth
(silicon dioxide), or drench with an appropriate insecticide.

Thrips
Several species of thrips may infest house plants. Thrips are
small, slender pests, the young being whitish to yellow or
orange and the adults brown or black. Adults are hard to see
because they fly about the plant, especially when disturbed.
They feed by rasping the plant tissue and sucking the juice,
causing a silvery, speckled appearance to leaf surfaces. Dots of
black excrement cover a badly infested plant and small scars
are formed where each female placed eggs in the plant tissue.
Management:
Thrips gain access to house plants by being brought in on other Thrips
plants or flowers. Examine the undersides of leaves and the
blossoms of new plants. Remove infested flowers to reduce the number of reproductive adults.
Predatory mites can be used for control in solariums but houses are too cool and dry for them and
they are not recommended for home use.
Thrips may be detected with yellow or blue sticky traps before they become apparent on the
plants. Once detected, appropriate foliar sprays can be applied.

Whiteflies
These small, delicate, white insects suck the plant juices
and are usually found on the underside of leaves or
fluttering about the plant in the home or in the greenhouse.
The adults resemble tiny white moths and are about 1 mm
long with 2 pairs of wings. The nymph and pupal stages
resemble tiny flattened scales. On heavily infested plants,
leaves, flowers and fruit may be covered with black sooty
mould fungus that grows on sticky honeydew excreted by
these insects. Leaves become pale or discoloured.

Pests of House Plants - Home and Garden Pest Management Guide

18-6

Management:
Close observation of plants for the first signs of infestation is very important. Using yellow sticky
traps and careful vacuuming of the leaves at daily intervals will aid in the management of
whiteflies. Whitefly predators are available in some garden centres and should be applied as soon
as whiteflies are seen. Consider discarding heavily infested plants. If populations are high, and
previous approaches are not cleaning up the insects, consider pesticide treatments. Insecticidal
soap or pyrethrins in ready-to-use aerosols are the preferred insecticides for whitefly control.
Apply when the first few whiteflies are seen. If whiteflies are numerous, a spray may be needed
every three days until no more whiteflies are seen.

Diseases of House Plants
Bacterial Wilt of Geranium
Zonal and ivy geraniums are susceptible to bacterial wilt. Leaves
initially have “V” - shaped yellow lesions that extend to the base
of the leaf. The plant eventually wilts and dies, especially at
temperatures above 26 °C. Symptoms may be confused with
yellow leaf spots caused by high soil pH or Botrytis. The preferred
soil pH for ivy geraniums is 5.5 and for zonal geraniums, 5.8-6.2.
Management:
To reduce the chances of a bacterial infection, buy healthy plants
and only propagate from healthy mother plants. Keep foliage dry,
and avoid wounding plants. Discard diseased plant material and potting media. Disinfect pots
when cleaning up after an outbreak with a 1:9 household bleach solution. Rinse well with water.
Wash hands with soap and water before touching healthy plants after handling infected ones.

Botrytis Blight (Grey Mold)
(Botrytis cinerea)
This disease can develop on any above-ground part of the plant as a result of high humidity,
overwatering, or if dead leaves or blossoms have been left on the plant. Symptoms vary from
plant to plant but the disease generally begins as water-soaked brown areas. Later these appear as
fuzzy grey mold under humid conditions.
Management:
Remove old leaves and flowers, improve air movement and keep foliage dry. Pick off any
infected plant tissue and dispose of it.
House plants are not normally sprayed for control of Botrytis. Good sanitation combined with the
low humidity in a typical dwelling are sufficient.
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Crown and Root Rot
The fungi that cause crown and root rot thrive in moist
conditions. Over-watering and poor drainage are the main
factors contributing to this condition. Plants stressed by
over-watering are more susceptible to infections.
Symptoms begin as wilting of leaves, and the plant appears
to need water. Upper leaves may brown from the tip back.
Lower leaves may become dark and water-soaked. The
entire plant may collapse. If roots and crowns are examined
by removing the plant from the pot and shaking, they will
appear dark and soft. Cacti and succulents are particularly
Pythium root/crown rot of African
susceptible to crown and root rot.
violet
Management:
If detected in the early stages, further damage may be prevented. Withhold water until the disease
is halted. If possible, re-root the top part of the plant. If the plant does not recover, discard it and
the infested growing medium. Wash the pot with hot soapy water before re-use and use fresh,
clean potting soil the next time. Do not allow pots to stand in water in a common tray for long
periods of time as the lower roots will suffocate and root rot pathogens can spread in the water
from one pot to the others. Keep cacti and succulents fairly dry, particularly during winter
months.

Damping-off
Several fungi that inhabit soil, potting mixes and sometimes seed, attack seeds, seedlings and
cuttings causing them to rot. Plants are usually infected near the soil line, causing them to
collapse when they become girdled.
Management:
Use a pasteurized, porous rooting medium. Avoid overcrowding of seedlings. Do not over-water
and choose a well-ventilated area. Germinate seeds at a minimum temperature of 18C unless
directed otherwise. Cool, wet conditions promote damping-off. Purchase treated seed if available.

Leaf Spots and Flower Spots
The spores of fungi causing leaf and flower spots are spread by air currents or splashing water.
Infection only occurs under moist conditions or if standing water is left on the foliage for
prolonged periods. Some leaf and flower spots are caused by the fungus Botrytis or bacterial
diseases.
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Management:
Avoid wetting the foliage when watering. Provide adequate ventilation. Pick off and dispose of
infected plant tissue. Remove heavily infected plants. Fungicides are rarely necessary on house
plants.

Powdery Mildew
House plants in humid, poorly ventilated conditions are
particularly susceptible to powdery mildew. It appears on any
above-ground part of the plant as a white, powdery growth
usually on the top of the leaves. In the early stages the fungus
spreads slowly, and does not cause much harm to the plant.
Powdery mildew spores are spread easily by air currents. They
are among the few fungi whose spores do not require free water
to germinate. Begonias, African violets, jade plants and roses are
often affected by powdery mildew.
Management:

Rose powdery mildew

When powdery mildew appears, move the plant to a drier location with better ventilation and
remove infected leaves or buds if possible. Rinsing or spraying leaves with water can remove
mildew. Adding a small amount of insecticidal soap may help in control. Many home remedies
are recommended for powdery mildew, but use caution since these can burn plants (see “Home
Remedies”, page 8-1).

Sooty Mould
Sooty mould is the black fungal growth that feeds on the sticky honeydew secreted by sapsucking insects such as scales, aphids, mealybugs and whiteflies. It does not harm the plant
unless present over a large area, where it will interfere with photosynthesis.
Management:
Control is aimed at the insects producing the secretion. Determine which insects are responsible
and take appropriate action. A mild soap and water solution will help to remove the sooty mould.
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Wilts
Several fungi and a few bacteria enter the plant roots through the soil or growing mix and
interfere with the ability of the plant to conduct water. Leaves wilt and become pale, eventually
turning brown. Growth is reduced and the plant may soon die. The plant may have been infected
prior to purchase, and stress or the change in growing conditions could have triggered disease
development.
Management:
Do not stand pots in water in a common tray as the wilt pathogens can pass from pot to pot in the
water. Infected plants cannot be cured and should be discarded in the garbage to avoid
contaminating your compost pile. Wash the pot before re-use with soap and hot water, and dip for
1-2 minutes in a 1:9 solution of household bleach. Rinse with water or allow to dry before re-use.

Virus Diseases
Plant pathogenic viruses multiply only in living plant cells although a few can survive in a
“dormant” state in plant tissue and on surfaces. They are spread by certain insects such as aphids
and thrips, on tools, or through handling of plants. They cause a variety of symptoms such as
stunting, ringspots, mosaic, vein banding, streaking and distorted leaves and flowers. They
seldom cause serious problems on house plants although, ‘impatiens necrotic spot virus’, (INSV)
is sometimes seen. INSV attacks a wide variety of plants. It generally causes brown or yellow
rings on leaves or brown to black areas at the base of the leaf and on the leaf stem. It is
transmitted by thrips.
Management:
Control insects that may be spreading the virus. Infected house plants cannot be cured and should
be discarded. Dispose of infected plants in a sealed garbage bag to prevent spread to other plants.

Other Disorders
Oedema
White, raised blisters appear on the underside of leaves. This
disorder is common on ivy geraniums and some other plants. It
is caused by high soil moisture in combination with high
humidity and cool air temperatures. Water builds up in leaf cells
causing them to burst. It is not damaging to the plants.
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Chapter 19

Insects Around the Home

Insects around the Home
Some insects can be objectionable or annoying around the home, simply by their presence. They
may invade the home itself, if not controlled outdoors. For example, ants are beneficial insects
because they attack many pest insects. However they will invade homes in search of food such as
sugar, honey and fruit jams. Other insects are indoor pests that feed on stored food products, such
as cereals, dried fruit, pet foods, dried flowers, animal parts (hair, hide, wool), and wood.

General Pest-Proofing Methods Used Around the Home














Install weather stripping on doors and door sweeps.
Repair screens on windows and doors and make sure they fit tightly.
Seal cracks and crevices in interior and exterior walls.
Caulk, stuff, or seal openings around pipes and conduits that enter the home
Caulk crevices around doors, windows, vents, plumbing fixtures, equipment, cabinets,
and countertops.
Repair leaks in the roof, which may attract carpenter ants, fungus beetles, and other
moisture-loving pests.
Make sure that all trash cans have closing lids to discourage yellowjackets and flies.
Make sure that there is no organic mulch next to the house walls. Wood mulch invites
termites and moisture-loving pests like millipedes, sowbugs, and earwigs. Consider
installing a 2-3 foot wide mulch-free band around the perimeter. Leave the area bare or
fill it with gravel, crushed stone or shell.
Remove plants that host specific invading pests and replace them with insect and diseaseresistant varieties. For example, boxelder bugs feed on the female boxelder tree, often
moving into buildings in the fall.
Eliminate standing water that breeds mosquitoes and other flies. Align downspouts so that
water drains away from the house.
Remove piles of wood, stone or other materials or stack them off the ground and away
from house foundations.

Ants
Several kinds of ants that normally feed on other insects outdoors
will enter homes in search of food if given the opportunity. These
ants usually have nests outside in lawns, old tree stumps, under
rocks or other objects, and are generally beneficial. They are
small, black, brown, red or yellow and 2-10 mm in length.
Pharaoh ants are smaller (1.5 mm) and can be a nuisance indoors,
but do not live outdoors in our climate. Carpenter ants, which can
destroy wood by their tunneling, are large, black and 8-15 mm in
length. (See “Carpenter Ants”, below). There are other species of
ants that destroy moisture-damaged wood; however, the main problem is the moisture. Once the
moisture problem is addressed, the ants are generally no longer are a problem. Stinging ants, such
as fire ants, are present in B.C, but they are rare.
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Management:
Ants should be controlled if they are infesting the home and becoming a major nuisance.
Sanitation is key; remove ants’ access to food. Indoors, do not leave containers of sugar, honey,
jam, etc. open in or on cupboards. Remove garbage as soon as possible. Floors and cupboards
should be washed regularly to remove food particles. Washing baseboards and areas where ants
are seen entering the home with 1 part bleach to 9 parts water will destroy trail markers left by
ants for others to follow. Good sanitation as described will help control most home ant
infestations, however, if a nest is present in the home, it will need to be destroyed before the
problem will be solved.
Bait stations designed for management of ants around the home and garden are commonly
available. These have a food bait to lure ants into the bait station. The bait also contains a poison
such as borax. The ants carry the poisoned bait back to the nest where it destroys the queen and
the colony. Place the bait stations in areas where ants are numerous. Liquid ant bait can also be
used outdoors. Place a few drops of a liquid ant bait in ant runs or crevices near the ant hills
(preferably away from the point of entry into building), but out of reach by pets. The bait is
carried back to the brood which is eventually destroyed. In case of serious infestations, consult a
licensed pest control operator. Control tactics include spraying the foundation walls with
appropriate insecticide or the adjacent soil can be dusted with an insecticide according to label
directions. Do not use this dust if pets or children are present.

Carpenter Ants
These are the largest species of ants in B.C., up to
15 mm long and black in colour. Winged
individuals occur as early as February, but are
most numerous in May. Winged adults look
similar to winged termites, however winged
termites are observed in the fall. Carpenter ant
wings have only a few distinct veins and the front
wings are larger than the hind pair. Termite wings
have many veins in the wings and both pairs of
wings are the same size and shape. Like other
Black carpenter ant
ants, carpenter ants live in colonies. Outdoors,
Photo courtesy of Clemson University – USDA
carpenter ants live in stumps and old logs, but
Cooperative Extension Slide Series, Bugwood.org
will infest homes, particularly if there is moist or
unsound wood. If they are present in the wood of
a home, “sawdust” may be noticed. They may chew into moist or unsound wood, or dry wood, in
which to make their nesting cavity, but wood is not their food. They are predators of other insects
as are all ants. They can occur anywhere in the structure from the basement to the attic, even in
the roof boards.
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Management:
Prune all tree branches and shrubs so that they do not touch the house, as ants may come and go
to their nests via these branches. Prevent infestations by removing damp and decaying wood from
around your home and yard. Do not store firewood for more than one year next your house or in
contact with the ground. Make sure outside walls do not touch the soil to prevent moist areas.
Wood in contact with the soil can be treated with a wood preservative. Elimination of major
carpenter ant infestations is best done by a licensed pest control company using proper
equipment. The nest must be found and destroyed if it is inside the walls. However, 80% of main
nests are outdoors in rotting wood and satellite nests present in nearby homes. Spot treatment
with an insecticide where ants are noticed entering a building is not effective. Carpenter ants are
known to travel along wiring and plumbing in the walls. Light layers of dust containing products
such as boric acid, diatomaceous earth or silica aerogel can be applied wherever wiring and
plumbing can be accessed.

Bean Weevils
Greyish weevils up to 4 mm long, emerge from
infested bean seeds and stored beans used for food.
Larvae (grubs) feed inside seeds and then adults cut
small holes and emerge.
Management:
Inspect bean seeds for signs of weevils prior to
purchase. Do not purchase more than can be used up
within 3-4 months. Store beans in tightly sealed
containers or in the freezer. Infested beans can be
placed in a freezer for two weeks or cooked to kill all
stages of the insect before discarding.
Bean weevil and damage

Bedbugs
Adult bed bugs are oval-shaped with no wings.
Before feeding, they are about 1/4 inch long and flat.
After feeding, they turn dark red and become bloated.
Eggs are very small, whitish, and pear-shaped. Egg
clusters can be found in cracks and crevices. Bed
bugs can hitch-hike on suitcases, clothing, vehicles,
aircraft, cruise ships and other modes of
transportation. They emerge from their hiding spots
at night. Bed bugs can live without food (blood) for
Bedbug
up to a year or longer. Problems may not be detected
until someone has been bitten. Getting bitten does not hurt, but the salivary fluid injected by bed
bugs can cause skin irritation and inflammation. Bites commonly occur on the upper half of the
body. Each individual may react differently, and it may take up to 9 days before any welts
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appear. A small, hard, swollen, white welt may develop on the skin, accompanied by severe
itching that can last several hours or several days. Anaphylaxis may occur in people with severe
allergies.
Management:
Getting rid of bedbugs requires persistence. Early intervention will help reduce the severity of a
bedbug problem. Preventative measures and sanitation can help avoid infestations. To identify
the cause of the problem you may need to contact your local health department or certified pest
control operator. Experienced companies will know where to look for bed bugs, and will
implement an integrated pest management plan using several management tools and approaches.
Often, follow-up visits by Pest Control Operators are necessary to ensure success. Spot
treatments using pesticides may be needed to control bedbugs, and may be implemented by a
Pest Control Operator.
Bedbugs have several hiding spots, and it may be challenging to find and clean every place where
bedbugs and their eggs may be. To identify a bed bug infestation, begin by looking for blood
stains from crushed bugs, rusty spots of excrement, shells from hatched eggs and shed skins on
sheets and mattresses, bed clothes, and walls. Dried bug excrement is often found along mattress
seams. Use a flashlight to help in the search. In a severe infestation, offensive, sweet, musty
odour from the insects’ scent glands may be detected. Examine cracks and crevices of bed
frames, especially if the frame is wood. Bed bugs prefer wood and fabric over metal and plastic.
Remove and inspect headboards secured to walls. Infested parts of the bed should be discarded.
In hotels, the area behind the headboard is often the starting spot for the bugs to become
established. Monitor for bedbugs using glue boards or sticky tape (carpet tape works well) in
areas where infestation is suspected. Check tape daily for insects.
Vacuuming can be useful for removing bugs and eggs from mattresses, carpet, walls, and other
surfaces. Be sure to always dispose of the vacuum contents in a sealed trash bag. Steam cleaning
carpets can also help kill bugs and eggs. To eliminate sites where bedbugs may live, repair cracks
in plaster and glue down loosened wallpaper. Install or repair screens to prevent birds, bats or
rodents from entering your home and serving as hosts for bed bugs. Be wary of acquiring secondhand beds, bedding, and furniture. Examine the items closely before bringing them in the home.
Dispose of infested bedding or wash in very hot water and dry on hot setting. No insecticides are
registered for use on bedding and linen.

Boxelder Bug
Prevalent in the Interior, this pest invades homes in the fall with the onset of cooler weather. In
the spring, they gather on east and south-facing walls to warm up prior to seeking host trees.
Look for flattened red and black, winged insects about 12 mm long. The favoured host is
boxelder (Manitoba maple) but they will feed on other maples and some fruit trees. The boxelder
bug is only a nuisance by its presence as it does not harm host trees, house or garden plants or
vegetables.
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Boxelder bug nymphs

Boxelder bug
Photo courtesy of Nicole Verpaelst

Management:
Outdoors, wash the insects off walls with a garden hose. Indoors, vacuum regularly and
thoroughly. Seal possible entrances around the house exterior to prevent insects from entering
living areas. Consider removing female Manitoba maples from around the house, as this is a
preferred tree host.

Brown Marmorated Stink Bug
Brown marmorated stink bug was first detected in
British Columbia in 2015. It is a serious pest and
feeds on more than 100 different plant species
including tree fruits, berries, grapes, vegetables,
and ornamental plants. Adults can be a nuisance to
homeowners when the adults aggregate on and in
buildings in the fall to seek warm overwintering
sites.
The adult is shield-shaped, about the size of a
dime, brown marbled appearance with alternating
brown and white markings on the outer edge of
the abdomen. It can be distinguished from other
stink bugs by the presence of distinctive white
bands on the antennae.

Adult brown marmorated stink bug

Management:
Low numbers of brown marmorated stink bugs can be removed by hand, sweeping or a shop
vacuum. Prevent entry into the home by sealing off any access points. The use of insecticides for
controlling brown marmorated stink bugs in the home is not recommended.
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Carpet Beetles
Carpet beetles are oval, about 3 mm long, and greyish to
black in colour. Some are mottled with irregular patterns
of white and red-to-yellow scales on a dark background.
The larvae are oval or carrot-shaped, about 5 to 13 mm
long. They are covered with dark brown or black hair.
The black and common carpet beetles are abundant in
the Interior of B.C. The common carpet beetle is black
or grey with a varied pattern of white and orange scales
on its back. The varied carpet beetle is more abundant in
Varied carpet beetle
Coastal B.C. It is similar in appearance and size to the
common carpet beetle. The varied carpet beetle larva
has singular alternate bands of light and dark brown, and three pairs of hairy tufts on the tip of
the abdomen. Beetles can multiply by feeding on hair, feathers and insect remains, and then
invade the home through cracks and crevices. Larvae feed on dead insects and animals, hair,
animal skins, feathers, fur and wool.
Management:
Regularly vacuum rugs and carpets, upholstered furniture, cold-air ducts, cracks in flooring and
other undisturbed areas, especially under heavy furniture and appliances.
Dry-clean infested woolen clothes and store them in a beetle and moth-proof container, or in a
plastic bag in the freezer. Apply diatomaceous earth dust along baseboards where insect activity
is noticed. This material is non-toxic to people and pets, and causes the insects to die from
dehydration. If necessary, spray baseboards or infested areas with an appropriate insecticide
registered for in-house use. In the autumn, remove all bird and wasp nests from areas where
carpet beetles can breed, including the eaves and attic. If you are managing rodents, use traps
instead of bait, and check them regularly so no dead rodents are left for beetle breeding sites.

Centipedes and Millipedes

Centipede. Photo courtesy of Joseph Berger,

Millipede

Budwood.org
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These conspicuous insect-like arthropods may migrate into homes in spring and fall, but they do
no damage, and are generally beneficial in the garden. Seal possible entrances around the house
exterior to prevent them from entering living areas. Vacuum or sweep up any centipedes or
millipedes that find their way into the house. Chemical control with insecticides is not warranted.

Elm Seed Bug
Elm seed bug was first reported in British
Columbia in 2016. Adults are 6.5 - 7 mm (about
1/3 inch) long, black and rusty red colour with
black triangle bordered by a rusty coloured
triangle on the back. They can be a nuisance in
high numbers because they enter homes and
businesses. Elm seed bugs emit unpleasant odours
when crushed and their fecal droppings on
structures such as doors and windows can be
unsightly.
Management:
Elm seed bug adult

Prevent entry into homes or buildings by sealing
off any access points in windows, doors and screens. Vacuum bugs in and around homes. For large
numbers, use a shop vacuum with 1-2 inches of soapy water in the bottom to drown the bugs.
Remove volunteer elm trees and where practical, prune trees to reduce food sources. Clean up elm
seeds and debris around the home and structures. Use sticky traps for trapping bugs around
window sills. Inspect firewood for overwintering adults before bringing into the home.
The use of insecticides for controlling seed bugs in the home is not recommended. Under very
high numbers, treating immature stages outside the home with a barrier spray along foundations,
patios, doors and windows will help prevent bugs from entering homes. Products registered for
home use containing permethrin and malathion will provide control. Homeowners can hire a
commercial pesticide applicator for more control options.
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Fleas
Fleas are small 1-2 mm long, dark brown jumping insects.
Seasonal migration occurs in some species, which may make
their presence more noticeable. They are usually associated with
dogs, cats or chickens. Fleas may bite people if host animals are
not available. Some animals and people have an allergic
reaction to flea bites which causes severe itching and scratches
may become infected.
Pets become infested after roaming in areas frequented by other
flea-ridden pets or animals such as raccoons. Note that some
Cat flea. Photo courtesy of
fleas are host-specific, so will only feed on certain species of
Bugguide.net
animals. For example, rodent fleas only feed on rodents. Fleas
will survive for several weeks indoors or outdoors, without
feeding on a host. Eggs are laid on the pet and fall to the ground in areas where pets spend the
most time. The flea larvae feed on dried blood that has fallen off the pet.
Management:
Wash pet bedding in hot soapy water every two to three weeks during flea season to kill flea eggs
and immature fleas. Frequently and thoroughly vacuum indoor areas to remove flea eggs, dried
blood that young fleas eat and adult fleas that have not yet hopped onto your pet. Consult a
veterinarian if fleas are a problem. Several new safe and effective flea control products for pets
will kill adult fleas or eggs and larvae with one monthly treatment. Flea powders, dusts and soaps
containing insecticides for direct application to pets are also available which will kill adult fleas
on pets and in the home, but frequent and repeated treatments may be necessary because these
products are not persistent. If this method is used, pets can become re-infected with fleas within
48 hours of a flea bath or dust treatment if fleas are present in the home or yard.

Flies
The most common species of flies in the home is the
house fly, Musca domestica. This fly is attracted to food
odours. This species and other filth flies develop in
manure and rotting vegetation or meat and may
contaminate food with human pathogens. House flies
overwinter as adults in buildings. Other species of flies
such as cluster flies and blow flies are sometimes seen
around homes. Management is essentially the same for
most species.
House fly. Courtesy of Joseph Berger,
Bugwood.org

Insects Around the Home - Home and Garden Pest Management Guide

19-8

Management:
To prevent flies from entering the house, use tight-fitting screens on windows and doors,
especially around food preparation and eating areas. Screen crawl spaces and attic ventilators.
Seal any cracks around window frames.
For temporary relief indoors, use household aerosol insecticide sprays. Also, sticky fly traps and
small black lights with glue boards are very effective and portable.
Removal of breeding sites is critical for satisfactory long term management of flies. Animal
manure, and decomposing or rotting plant material should be disposed of or composted to
prevent use as breeding sites or attracting flies from other areas. Properly maintained and
working compost piles are not a source of flies. Dead birds, rodents and other animals should be
buried promptly before they become infested.

Grain/Flour Moths (Indian Meal Moth)
Flour moths can become a pest in the home as they infest
stored food such as dry pet food, nuts and seeds, dried
fruit, pasta, and coarse grains. As the infestation advances,
small moths will be seen fluttering around the kitchen, or
wherever the source of infestation is. Adult moths are
about 5/8” (16 mm) across the wings. Their wings have a
broad, dark, coppery-coloured band on a white/grey
background. Webbing produced by the feeding larvae can
be found in infested food. Larvae are cream-coloured with
a distinct head capsule, and grow to 12-15 mm before
pupating.
Management:

Indian meal moth. Photo courtesy of
Clemson University – USDA Cooperative
Extension Slide Series, Bugwood.org

Proper sanitation and storage can prevent flour moth problems from occurring. Do not store dry
food in plastic bags. Use hard plastic or glass containers for storage. Some susceptible foods can
be stored in the freezer. Even a small amount of food can support a population of flour moths.
Clean up cupboards to remove any spilled food regularly. Use stored food up every 2 months or
so. Do not buy damaged food packages as they can be infested and introduce the insect to your
pantry.
Pheromone traps can be used to trap adults and locate infestations. There may be more than one
infestation, so be sure to inspect the area thoroughly. When the infestation is discovered, discard
infested material. You may wish to freeze infested material for over 2 days to kill all stages of the
moth. Do not use insecticides in the kitchen or pantry or on food.
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Hornets and Yellowjacket Wasps

Yellowjacket wasp

Baldfaced hornet

Hornet nest

These beneficial insects usually prey on other insects, but are sometimes attracted to food where
their flying and ability to sting may be annoying. They usually nest in grey, paper-like globes
located in trees or under house eaves. Some species nest in walls of houses, in attics, on branches
of evergreens, or in the soil. Only mated queen wasps and hornets overwinter; the brood dies out
each fall. New nests are started each spring. The "Bald-Faced Hornet" and the Yellowjacket are
the two most common wasps found around the home and garden. While the hornet is larger than
the yellowjacket and its sting painful, they tend to be less aggressive and confrontational than the
yellowjackets. Hornets mostly (but not exclusively) prefer to construct their paper nests in cedar
hedging and other dense vegetation, often 1 - 3 meters off the ground. Yellowjackets prefer to
construct their nest in houses, underneath overhanging roofs, attics, garden sheds, etc. The vast
majority of stinging incidences involves yellowjackets.
Management:
Where wasps or hornets are a nuisance, destroy nests in early summer, before insect numbers
build up. Plug any holes where wasps are seen entering and exiting. Entrances can be sprayed
with an aerosol insecticide formulated for this purpose. Ideally, carry out these activities after
dark when worker wasps are no longer active. If it is necessary to remove large nests from high
places, wear full protective clothing including a veil to prevent painful stings. Remove nests after
dark and place in a sealed bucket or similar clean container and place in the freezer for 48 hours
to kill wasps before disposal. Live wasps can chew through bags, so freeze immediately. Groundnesting wasps can be killed by pouring lots of boiling hot water into the nest entrance. Be careful
to avoid scalds as well as stings. Boiling water may kill some nearby vegetation. Cover the nest
opening with a shovel full of sand. Again, this is best done at night when worker wasps are less
active.
Where nests cannot be located, commercial wasp traps may be helpful to reduce the wasp
population. Traps are most effectively deployed in the spring to trap out queens before they
establish their nests. Traps may be baited with fruit juice or meat to increase their effectiveness.
Meat may be more effective in the spring, as queens are looking for sources of protein. Empty
and clean traps frequently, at least every 2-3 weeks. Placing a trap in the freezer for a day or two,
or filling it with soapy water will ensure that all of the wasps are dead before opening the trap.
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European Paper Wasp

European paper wasp

European paper wasp nest

The European paper wasp is a new invasive species of wasp in many areas of B.C. It produces
numerous, small, paper-like, umbrella-shaped nests, attached to eaves, window frames, porch
ceilings, behind shutters, in shrubs and trees, etc. The nests have visibly open cells, arranged in a
single layer, and are not enclosed in a paper globe or envelope. European paper wasps have
caused direct damage to cherry and grape crops in the Okanagan and Kootenays. Although they
are not very aggressive, paper wasps have the tendency to build numerous nests inside any nook
or cranny such as barbeques, exterior lighting fixtures and bird houses, which increase the risk of
stinging incidences.
Management:
Limit suitable nest sites by repairing holes in walls, caulking cracks in soffits and eaves, and
screening vents and louvers. Seek out and eliminate nests early in the season before workers are
produced and wasp numbers increase. During this period it is easy to knock down exposed nests
and kill the queen. Later in the season, nests can be treated with a wasp and hornet spray, as
described for hornets and yellowjacket wasps. Pest control firms also provide services to control
paper wasps.

Ladybugs (Ladybird Beetles)
Ladybugs are familiar red to orange, round beetles with spotted backs. The invasive multicoloured Asian lady bug beetle has numerous spots and although beneficial, has become so
numerous in recent years that they may invade homes in large numbers in October, when they are
migrating to overwintering sites. The beetles and their larvae feed on insects, particularly aphids,
on garden plants. They cause no damage to the home but can be a nuisance in large numbers.
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Top: Lady bug eggs and larvae, Bottom: Lady bug pupae and adult multi-coloured Asian lady beetle

Management:
To prevent problems with ladybugs, try to stop them from entering your house in the fall.
Beginning in the early fall, watch for beetles clustering on the sunlit side of your home. Seal
obvious cracks and spaces in areas where the beetles gather. Ensure attic vents are screened;
caulk gaps around window frames and places where telephone or cable TV wire goes through the
siding.
Indoors, seal around light fixtures, window frames and pipes so that ladybugs in the walls and
attic space cannot enter the living area of your house. If they get inside, remove them with a
vacuum or, if it is warm outside, open window where they are congregating and let them out.
Using an insecticide is not recommended as ladybugs are beneficial and will protect your plants
in the summer.

Mosquitoes
Mosquitoes are biting and blood-sucking insects. They breed in temporary water pools or quiet
margins of ponds. Female mosquitoes will fly many miles to feed on animals and humans. Most
mosquitoes in British Columbia are not known to transmit any diseases to humans. However
West Nile Virus, a mosquito-borne disease, is now active at low levels in the some areas of
Southern BC. Refer to the BC Centre for Disease Control for current information.

Insects Around the Home - Home and Garden Pest Management Guide

19-12

Management:
Effective control requires a large-scale abatement program. Do not let water collect in or around
the home or garden. For example, dump out bird baths at least once per week, and do not leave
pet dishes, sand toys, etc. in the yard full of water for more than one week. Keep lawn grass cut
short as mosquitoes like to rest in tall grass during the day. Personal relief may be obtained by
using repellents, screens and netting. Products containing DEET are safe and effective mosquito
repellents when used appropriately. Follow instructions indicated on mosquito repellent products.
Do not apply products containing DEET to babies; use screens or netting instead. For children
age 6 months to 2 years, use a maximum of one application of DEET per day, using the least
concentrated product available (10% DEET or less). For children age 2-12 years, do not apply
more than 3 times per day, and use the least concentrated product (10% DEET or less).
Wear light-coloured clothing, and avoid use of strong smelling deodorants or perfumes that are
attractive to mosquitoes. Citronella candles or mosquito coils may provide some short-lived,
local relief. CAUTION: Candles and burning coils are a fire hazard.

Red Flour Beetle and Confused Flour Beetle
The red flour beetle and the confused flour beetle are both
pantry pests. They are very similar in appearance. Red flour
beetles can fly, while confused flour beetles do not. Adult
beetles are shiny reddish brown and about 3 mm long,
flattened, and oval. The larvae are worm-like, slender,
yellowish, and grow to 4-5 mm long. This insect’s small size
enables them to work their way inside improperly sealed
containers and improperly stored dried food. These beetles
will feed on several different kinds of food including cereals,
grains, spices, grain products, shelled nuts, dried fruit,
chocolate, drugs, peas, beans and other similar materials. The Red flour beetle
females will lay their small, white sticky eggs in flour or
other food material. Because the eggs are coated with a sticky secretion, they easily adhere to
sides of containers and boxes.
Management:
Proper sanitation and storage can prevent flour beetle problems from occurring. Do not store dry
food in plastic bags. Use hard plastic or glass containers with tight fitting lids for storage. Some
susceptible foods can be stored in the freezer. Even a small amount of food can support a
population of flour beetles. Clean up cupboards to remove any spilled food regularly. Use stored
food up every 2 months or so. Do not buy damaged food packages as they can be infested and
introduce the insect to your pantry.
Pheromone traps can be used to trap adults and locate infestations. There may be more than one
infestation, so be sure to inspect the area thoroughly. When the infestation is discovered, discard
infested material. You may wish to freeze infested material for over 2 days to kill all stages of the
beetle. Do not use insecticides in the kitchen or pantry or on food.
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Silverfish and Firebrats
Silverfish and firebrats are slender, soft-bodied, wingless, silver-grey insects, about 13 mm long
when mature. They are very quick moving. They are active at night and in dark undisturbed
places. They are most common in older buildings. They feed on proteins and starchy materials
such as dead insects, many types of human food, wallpaper and bookbinding, paper sizing and
starched fabrics. Silverfish can be found almost anywhere in a house but prefer warm, damp
places, so they are often found in or near sinks, floor drains, and bathtubs and showers. Firebrats
prefer warm, dry locations.

Silverfish, photo courtesy of Pest and Diseases

Firebrat, photo courtesy of Clemson Univ – USDA

Image Library, Bugwood.org

Cooperative Slide Series, Bugwood.org

Management:
Frequent airing, elimination of dampness and general sanitary precautions will discourage these
pests. Sticky cockroach traps, placed on the floor beside baseboards, will often provide good
control of silverfish and firebrats. Household formulations of pesticides registered for these pests
can be applied to baseboards and other areas frequented by silverfish and firebrats. Treat cracks
and crevices and areas around baseboards and heat-duct outlets.

Sowbugs (pillbugs)
These are segmented, caterpillar-like
creatures with many legs, up to 1.5 cm long.
They commonly occur in compost heaps or
decaying vegetation. Sowbugs occasionally
feed on foliage and stems of healthy plants.
They are often present where there is a lot of
organic matter and where soil remains wet
during the day. They usually are not
damaging except to young seedlings.

Sowbugs
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Management:
Locate compost bins and piles as far as possible from the vegetable beds and allow the soil
surface to dry between waterings. If additional control is required, dust along seedling rows with
diatomaceous earth (silicon dioxide). Diatomaceous earth has very low toxicity to mammals and
is effective.

Spiders
Spiders are beneficial to humans as they feed exclusively on insects such as flies, aphids, etc.
They provide a free, year-round pest control service in the home & garden. However, the webs
are a nuisance to people as they collect dust in the corners of rooms and get stuck to face and
hands while walking through the garden. Thus, it is necessary to vacuum or sweep the webs
down periodically. Enough spiders will survive the cleanup to rebuild the network.
All spiders are venomous, however the black widow and hobo spider are the only spiders
considered dangerous to humans in B.C. All spiders including the black widow are reclusive and
prefer to avoid contact with people. The brown recluse spider, which is also considered
dangerous, does not occur in B.C., but is present in Eastern North America.

Orb weaver spider

Black widow spider

The black widow is a moderately large spider, body 12 mm long and measuring 3.8 cm with legs
extended. It is shiny black with two reddish triangles that form the shape of an hourglass on the
underside of its abdomen. Black widows live outside in woodpiles and similar sites, and are
widespread in Southern B.C. Bites are rarely fatal, but if bitten by this spider, you should seek
immediate medical attention. Children may have a more severe reaction to spider bites than
adults.
The hobo spider is a moderately large brown spider, body 12-18 mm long, with long, unmarked
legs. It spins a funnel-like web. This introduced species is now present in Southern B.C., but
populations are very localized. Hobo spider bites have been blamed for causing necrotic lesions
(similar to those caused by the brown recluse spider), however there is some doubt that the
species is truly venomous, and hobo spiders are timid and rarely bite. Hobos are difficult to
identify, and closely resemble several other species of spiders. Many other beneficial spider
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species also spin funnel webs, so the presence of this type of web is not an indication that hobo
spiders are present.
Management:
Prevent spiders from entering buildings by keeping good spider habitat (such as firewood and
dense vegetation) well away from the house, maintaining screens over crawl space vents and
basement windows; caulking cracks around basement door, window frames and where utility
pipes enter the building. Use good weather-stripping around doors and windows. Web-spinning
spiders such as black widows can be discouraged from ‘hanging’ around by sweeping away any
webbing as it appears. Insecticides are not generally effective against spiders. Sticky traps may be
placed in basements to trap out spiders that get in the house. Practice good sanitation by keeping
basements free of clutter such as boxes, papers, clothing and lumber.
Wear gloves when working outdoors in potential spider habitats such as rock gardens, and when
moving wood. When working in enclosed infested areas such places as crawl spaces, wear
protective clothing, including long sleeves tucked into gloves, long pants tucked into boots, and
coveralls or a jacket with a hood.

Termites
There are two main destructive species of termites in
B.C. The Pacific dampwood termite lives primarily in
the coastal areas (the Lower Mainland and Vancouver
Island) and is a problem in homes and other wood
structures that have permanently moist wood due to
leaks or improper foundations that are not high enough
(25 cm) above ground level. In the Interior and on
Vancouver Island, the western subterranean termite
invades wood-framed buildings constructed in the
vicinity of their colonies. More detailed information on
this termite is available on the Ministry of Agriculture
website www.gov.bc/plant health.

Subterranean termite
Photo courtesy USDA Forest Service
Archive, Bugwood.org

Winged termites emerge from established colonies in
the fall. Winged termites look much like winged ants, but winged termites have four wings of
equal size with a net-like vein pattern; the front pair of wings of ants is much bigger than the hind
pair, and the veins are few and distinctive. Also, ants tend to fly in the spring, rather than the fall,
as termites do. Western subterranean termites are about 9 mm long and black and Pacific damp
wood termites are about 2.5 cm long and reddish. Be sure to have specimens identified if you are
unsure whether they are termites or ants.
Management:
Chemical control is seldom successful against damp wood termite. The most satisfactory solution
is to eliminate damp wood by replacing the wood, fixing leaks, improving ventilation, raising the

Insects Around the Home - Home and Garden Pest Management Guide

19-16

building and put a proper foundation under it or other necessary measures. Infested fence posts
should be replaced with pressure-treated posts.
If there is a problem with subterranean termites, a professional termite control company is the
best solution as the treatment methods require training to properly apply. It is advisable to
include termite prevention methods prior to and during construction in areas where termites may
be present.
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Birds and Mammals Around the Home
Some species of wild birds and mammals, as
well as domestic animals, such as cattle,
horses, goats, dogs and cats can cause
serious damage to garden plants. Unlike
most insect pests and diseases, birds and
mammals may damage a wide variety of
food plants and ornamentals, so that it is
hard to categorize them under the plants they
damage. For example, sweet corn may be
damaged by pheasants, crows, starlings,
blackbirds, raccoons, and bears, not to
mention escaped cows and horses. Some
species, such as raccoons, weasel, mink,
raptors, crows, ravens and magpies will also
attack poultry, lambs and other domestic
animals.
In general, removing by trapping or killing
individual animals is not the best way to
prevent damage. It is recommended that if a
mammal or bird is trapped, only release it
into the same general location that it was
captured. Translocation of wildlife is
restricted under the Wildlife Act and
discouraged due to the risk of spreading
invasive species (grey squirrels, rabbits,
etc.), potential spread of disease, moving
animals that then get into conflict in their
new location, and animal welfare concerns.
The majority of translocated animals suffer
from starvation, intraspecific conflict and
predation.

Most wildlife species are protected under the
Wildlife Act and may only be trapped or
killed under permit from the Ministry of
Environment. There are some exceptions.
For example, eastern cottontails, European
rabbits, grey squirrels, starlings, and
domestic pigeons are exempt from
protection and may be humanely killed
without a permit on private land. Some
animals may only be trapped or killed for the
specific purpose of protecting property,
including the woodrat, pocket gopher,
skunk, raccoon, field mouse, coast mole (not
Townsend’s mole), yellow-bellied marmot,
crows and magpies.
Legislation can get a bit complicated as to
what a landowner can do with which
species. More information on hunting and
trapping regulations may be obtained from
the B.C. Ministry of Environment.
More information on Species at Risk can
also be found on the B.C. Ministry of
Environment Website.

Some species (e.g., robins) cause damage at
some times of the year, but are highly
beneficial at other times. Damage prevention
is often best accomplished by exclusion, for
example fencing, netting or screening, or by
frightening devices.
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Prevention & Management of Mammal
Damage to Plants & Homes
Management:

Bats
During warmer months, bats may take up
residence in attics, walls and chimneys of
buildings or other dark, warm places. Bats
may hibernate in buildings with the
appropriate conditions as well, and thus may
be present at any time of the year. The smell
of bats and their droppings can be offensive,
although only larger aggregations of bats
will produce enough waste to produce
odours. If a conflict does arise make sure
bats are the cause. Bat droppings are usually
the size of a grain of rice, crumble easily
between the fingers, and contain shiny,
undigested bits of insects. Mice droppings
are much harder and more fibrous. Bat
droppings may contain Histoplasma
capsulatum fungal spores, which when
inhaled can result in a lung infection referred
to as "histoplasmosis." Precautions should
be followed when cleaning or removing
large accumulations of bat droppings.
Bats are usually harmless, and they eat many
noxious insects. A little brown bat (Myotis
Lucifugus) can eat up to 1000 mosquito
sized insects per hour!
Bats are protected under the Wildlife Act and
Regulations. Many species of bats are of
conservation concern, including two that are
listed under the Species at Risk Act. Permits
to kill bats are unlikely to be issued unless
rabies (very rare in bats) has been detected
in the area.

Bat-proofing buildings to prevent entry is
the best means of control. All louvers, vents
or other openings larger than 1 cm, through
which bats might crawl, should be screened
off with 6 mm mesh hardware cloth. This
should be done at a time of year when there
are no young bats that will get trapped
inside. Thoroughly check an area before you
close it off. Never trap bats inside. This is
needlessly cruel and could cause a serious
odour problem. Young, non-flying bats are
most likely to be present from spring
through early summer. If this is not
successful, contact a licensed pest control
operator or wildlife damage control
company.
To keep the benefits of having bats around,
but remove them from your building, close
off all entry points but one. With the
remaining entry / exit point, install a simple
one way barrier that allows bats to get out,
but will prevent them from getting in. Take
care to do this only after the young are sure
to be able to fly.
Bats almost never bite people unless
handled, but care should be taken to avoid
bites. Rabies, although rare, is always a
possibility. If you are scratched or bitten by
a bat, seek medical attention immediately.
To learn more about bats and how to help
with their conservation, visit the website
Community Bat Programs of BC.
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American Beaver
(Castor canadensis)
Beavers are the largest living rodent in North
America. They construct dams for shelters
and protection against predators. Beaver
dams can create habitat for several other
animals and plants. For example, migratory
waterbirds use beaver ponds as nesting areas
and rest stops while migrating.
Unfortunately, beavers can become a
problem to the home owner if their eating
habits or dam building activity floods or
causes damage to the property.
Management:
Choose plants that beaver’s do not prefer as
food, such as Sitka spruce, elderberry,
cascara, osoberry (Indian plum), ninebark
and twinberry. Densely plant aspen,
cottonwood, willow, spirea, and red-twig
dogwood; once their roots are well
established, the upper parts of the plants
often resprout after being eaten. Plant trees
and shrubs away from beaver trails to reduce
losses. Although beavers do not prefer the
above plants as food, they may use them as
construction material.
Install barriers to individual or groups of
trees using 3 foot high, galvanized welded
wire fencing painted green so they are less
noticeable. Larger areas that border beaver
habitat can be protected by a 4-foot fence,
making sure to keep the bottom of the fence
flush to the ground, or include an 18-inch
wide skirt on the beaver side of the fence, to
prevent beavers from entering underneath.
If flooding is a problem, controlling the
height of water behind the dam by installing
a flow device at the preferred depth,
upstream and down of the dam. This can
lower the rise in the water level by using one
or more plastic pipes that continually drains

the pond area. In order for this to work
properly, there must be at least 3 feet of
water in the pond area for the beaver to stay.
When a beaver plugs a culvert to build a
dam, a flood can result. Prevent this by
installing a V-shaped, semicircular, or
trapezoidal fences of woven wire mesh.
Beavers can be infected with the bacterial
disease tularemia. This disease is fatal to
animals and is transmitted by ticks, biting
flies and contaminated water. Tularemia
may be transmitted to humans via
contaminated drinking water, eat
undercooked, infected meat, if an open cut
comes into contact with an infected beaver, a
tick bite, a biting fly, or by inhaling dust
from soil contaminated with the bacteria.
Rabbits and other rodents are also
susceptible. Tularemia symptoms can be
serious, and include a high temperature,
headache, body ache, nausea, sweats, and
can be confused with the flu. The disease
can be treated with antibiotics.
Beavers defecate in water, and their
droppings may cause a flu-like infection
when contaminated water is ingested. The
name for this illness is “giardiasis”, but
another popular term, “beaver fever,” is also
used.
It is an offense for anyone, other than a
licensed trapper, to disturb, molest or
destroy a beaver house, den or dam.
Live translocation of a beaver is not only
costly but research shows that beavers
seldom survive relocation. For permits to
trap or advice on live-trapping methods,
consult the Ministry of Environment website
or contact a licensed trapper.
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Black Bears

Deer

(Ursus americanus)
With human populations and bear habitat
encroaching on each other, bear encounters
have increased. Although bears usually
avoid people, confrontations can occur. The
fall becomes a critical time for black bears
as they prepare for winter. Bears may forage
up to 20 hours a day during fall. Keen senses
combined with curiosity make bears skilled
scavengers. Make sure the bear does not
have access to trash, pet food, and bird
feeders.
If you live in areas where black bears have
been seen, use the following management
strategies to reduce conflicts:






Do not feed the bear; a wild-bear can
become food conditioned and
continue coming back onto human
property.
Manage garbage: if a pick-up service
is used, put the garbage out that
morning, use locking bins or tightly
closing cans, disinfect garbage cans
regularly to reduce odours, keep
meat and fish to be disposed of in the
freezer until they can be disposed of
properly. Commercially available
bear-proof garbage bins are
available.
Remove attractants: remove bird
feeders or bring them in at night,
harvest fruit from trees regularly, do
not feed pets outside, clean BBQ grill
each time it is used.

For more information on reduction of bear
conflicts visit the Wild Safe BC website or
the Bear Smart website (Ministry of
Environment).

Two species of deer are found in British
Columbia: the mule deer (Odocoileus
hemionus) (including the black-tailed deer),
found throughout most of the province, and
the white-tailed deer (Odocoileus
virginianus), which is abundant in the
Southern Interior valleys. Both species can
cause serious damage to a variety of trees
(especially fruit trees), shrubs, vegetables
and flowers. In spring and summer, most
damage is done to new, leafy growth. In
winter, buds and twigs may be eaten and
bark stripped off trunks and branches of
trees.
Management:
Fencing is the best solution if there is
chronic deer damage. Woven wire fences
should be at least 2.4 m high to keep deer
out. Solid board or panel fences need be only
about 1.5 m high, because deer are much
less likely to jump over them. A properly
designed and maintained electric fence can
be very effective at preventing deer from
entering an enclosed area as small as a
vegetable garden or an area as large as a
commercial orchard. An electric fence is not
a physical barrier to entry. It acts as a
psychological barrier that some deer will
continually test. Mini-barriers and netting
can be used to protect individual plants or
trees. They are less expensive and less
obtrusive than full fences, and can
adequately protect the plant from antler
rubbing and gnawing. Dogs can also help to
keep deer away. Motion activated scare
devices have proven to be effective when
used in conjunction with bright lights, sound
or bursts of water.
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Because deer fencing is not always practical,
landscaping with deer resistant plants can
provide an alternative preventative practice
(see list of deer-resistant plants). Hanging
mesh bags of human hair or bars of soap
from trees may work to reduce damage,
though results are not consistent. These
should be hung about a meter apart on the
plants being damaged. The hair bags should
be replaced monthly.
Animal repellent products containing
ammonia, denatonium benzoate or
putrescent whole egg solids are effective
deer repellents. Some repellents are not for
use on edible plants and must be reapplied
after rain. Dormant trees and shrubs should
be dusted when moist, so that the repellent
adheres to leaves and twigs, to discourage
browsing. Thiram (Skoot), also used as a
rabbit repellent, is also effective against
deer. Repellents may not work if deer are
numerous or very hungry.
The following list of deer-resistant plants is
a general guide. Deer sometimes will browse
the plants listed and sometimes will avoid
plants not listed. Note: A few vigorous
native plant species are included in the table.

Deer-Resistant Plants
This list has been compiled from different
sources. There is no guarantee that the plants
on this list are 100% deer proof. Bolded plants
have been consistently resistant.

Deciduous Trees






















Ash, Fraxinus spp.
Bamboo (various species)
Birch, Betula spp.
Box elder, Acer negundo
California Buckeye, Aesculus
californica
Catalpa, Catalpa bignonioides
English hawthorn, Crataegus spp.
Fig, Ficus corico
Japanese snowbell, Styrax japonicas
Lilac, Syringa spp.
Little-leaf linden, Tilia cordata
Magnolia, Magnolia spp.
Maidenhair tree Ginko biloba
Maple, Acer spp.
Mulberry, Morus spp.
Plume cedar, Cryptomeria spp.
Silk tree, Albisia julibrissin
Smoke tree, Coptinus coggygria
Sumac, Rhus spp.
Walnut, Juglans spp.
Willow, Salix spp.

Evergreen Trees
















Cedar, Cedrus spp.
Cypress (Arizona), Cupressus arizonica
Cypress (Leyiandii) Cupressus leylandii
Douglas-fir, Pseudotsuga menziesii
Eucalyptus spp.
False cypress, Chamaecyparis spp.
Fir, Abies spp.
Flannel bush, Fremontodendron spp.
Hemlock, Tsuga spp.
Juniper, Juniperus spp.
Monkey puzzle tree, Araucaria
araucana
Pine, Pinus spp.
Rhodo, Rhododendron spp.
Spruce, Picea spp.
Western red-cedar, Thuja plicato
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Deciduous Shrubs






















Bulbs

Barberry, Berberis spp.
Chokecherry, Prunus virginiana
Cotoneaster, Cotoneaster spp.
Elderberry, Sambucus spp.
Golden currant, Ribes aureum
Hazelnut (filbert), Corylus spp.
Kousa dogwood, Cornus kousa
Lilac, Syringa spp.
Lily-of-the-valley-bush, Pieris japonica
Mexican mock orange, Choisya ternata
Potentilla, Potentillia fruticosa
Quince, Japanese flowering,
Chaenomeles japonica
Smokebush, Continus spp.
Snowberry, Symphoricarpos spp.
Spirea, Spiraea spp.
Red-flowering currant, Ribes
sanguineum
Red-twig dogwood, Cornus sericea
(stolonifera)
Serviceberry, Amelanchier spp.
Wild gooseberry, Ribes spp.
Wild rose, Rosa spp.
Winter jasmine, Jasminum nudiflorum

Evergreen Shrubs



















Boxwood, Buxus sempervirens
Dwarf mugho pine, Pinus mugo mugo
Evergreen barberry, Berberis spp.
Evergreen huckleberry, Vaccinium
ovarum
Holly, Ilex spp.
Juniper, Juniperus spp.
Mexican mock orange, Choisya spp.
Mountain-laurel, Kalmia latifolia
Oregon-boxwood, Pachystima
myrsinites
Oregon-grape, Mahonia aquifolium
Rabbitbrush, Chrysothamnus spp.
Rhododendron, Rhododendron spp.
Sagebrush, Artemisia tridentata
Salal, Gaultheria shallon
Silk-tassel bush, Garrya elliptica
Silverberry, Elaeagnas pungens
Wax-myrtle, Myrica californica
Yew, Taxus spp.










Crocus, Crocus spp.
Daffodils, Narcissus spp.
Fritillary, Fritillaria spp.
Garden corn lily, Ixia spp.
Grape hyacinth, Muscari spp.
Hyacinth, Hyacinth spp.
Snowdrops, Galanthus spp.
Trillium, Trillium spp.

Garden Herbs


















Creeping John's wort, Hypericum
calycinumort
Garden chive, Allium schoenoprasum
Garlic chive, Allium tuberosum
Hops, Humulus spp.
Hyssop, Hyssopsis officinalis
Lavender, Lavandula spp.
Mints, Mentha spp.
Oregano, Origanum vulgare
Parsley, Petroselinum spp.
Rosemary, Hyssopus officinalis
Rue, Ruta graveolens
Russian sage, Perovskia atriplicifolia
Sage, Salvia spp.
Santolina, Santolina spp.
Sweet marjoram, Oviganum majorana
Tarragon, Artemsia spp.
Thyme, Thymus spp.

Perennial Flowers

















African Daisy, Arctotis stoechadifolia
Baby's breath, Gypsophila paniculata
Bee Balm, Monara didyma
Black-eyed Susan, Rudbeckia spp.
Blackberry (trailing), Rubus ursinus
Blanket flower, Galliardia aristata
Bleeding heart, Dicentra spp.
Blue-eyed grass, Sisyrinchium spp.
Blue star creeper, Laurentia fluviatilis
Bottlebrushes, Callistemon spp.
Bunchberry, Cornus unalaschkensis
(canadensis)
Cactus, Cactacese spp.
Cala lily, Zantedeschia spp.
California fuchsia, Zauschneria spp.
Carpet bugle, Ajuga reptans
Catmint, Nepeta spp.
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Chain ferns, Woodwardia spp.
Clematis, Clematis spp.
Coneflower, Echinacea purpurea
Coreopsis, Coreopsis spp.
Cornflower, Centaurea spp.
Daisy, Chrysanthemum maximum
Daphne, Daphne spp.
Daylily, Hemerocallis spp.
Dwarf coyote brush, Baccharis pitulans
Evening primrose, Oenothera spp.
Fall sedum, Sedum spectabile
Fescues/grasses, Festuca spp.
Flossflower, Ageratum spp.
Forget-me-not, Myosotis spp.
Foxgloves, Digitalis spp.
Gayfeather, Liatris spicata
Glove thistle, Echinops exaltus
Heather, Erica spp.
Hens and Chicks, Sempervivum spp.
Hellebore, Helleborus spp.
Hollyhock, Alcea rosea
Honeysuckle, Lonicera spp.
Hosta, Hosta spp.
Iris, Iris spp.
Kinnikinnik, Arctostaphyios uva-ursi
Lavender, Lavandula spp.
Lily of the Nile, Agapanthus spp.
Lithodoroa, Lithodora diffusa
Leopard's bane daisy, Doronicum spp.
Lobelia, Lobelia cardinalis
Lungwort, Pulmonaria spp.
Lupine, Lupinus spp.
Marguerite, Anthemis tinctoria
Monkey flower, Mimulus spp.
Monkshood, Aconitum spp.
Onions (flowering), Allium spp.
Oregon-grape, Mahonia spp.
Oxalis (wood sorrel), Oxalis oregona
Pampas grasses, Cortaderia spp.
Peony, Paeonia spp.
Phlox, Phlox subulata
Poker plant, Kniphofia spp.
Poppy, Papaver spp.
Raspberry (creeping) Rubus pedatus
Red hot poker, Kniphofia uvaria
Rhubarb, Rheum spp.
Rockcress, Arabis spp.
Rosemary, Rosmarinus officinalis





















Russian sage, Perouskia atriplicifolia
Sea-holly, Eryngium amethystinum
Sea-pink, Armeria maritima
Seathrift, Armeria maratima
Snapdragon, Antirrhinum majus
Snow-in-summer, Cerastium
tomentosum
Solomon's seal, Polygonatum spp.
Spurge, Euphorbia spp.
Sunrose, Helianthemum spp.
Sword ferns, Polystichum spp.
Trailing lantana, Lantana montevidensis
Wallflower, Erysimum spp.
Wild buckwheat, Eriogonum spp.
Wild strawberry, Fragaria spp.
Wintergreen, Gaultheria procumbens
Wire grass, Juncus tenuis
Wisteria, Wisteria spp.
Yarrow, Achillea spp.
Yucca, Spanish bayonet, Yucca spp.

Annual Flowers















Ageratum, Ageratum houstonianum
Bachelor buttons, Centaurea cyanus
California poppy, Eschscholtzia
californica
Clarkis, Clarkia spp.
Cosmos, Cosmos bipinnatus
Dusty miller, Senecio cineraria
English marigold, Calendula officinalis
Geranium, Pelargonium spp.
Lamb's ear, Stachys byzantina
Larkspur, Consolida ambigua
Marigolds, Tagetes spp.
Sunflower, Helianthus annus
Sweet alyssum, Lobularia maritima
Zinnia, Zinnia spp.

Sources include:
Master Gardeners Association of BC,
(www.mgabc.org/content/deer-resistant-plants)
Link, Russell, "Living with Wildlife in the Pacific
Northwest" (wdfw.wa.gov/wlm/living.htm)
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Field Mice (voles)
Field mice, also called voles (not to be
confused with moles), include the
Townsend’s vole (Microtus townsendii) on
the South Coast and the meadow vole
(Microtus pennsylvanicus) and montane vole
(Microtus montanus) in the Southern
Interior. Voles are 13 to 23 cm long,
including the tail. Compared to house mice,
they have shorter ears (barely projecting
above the fur) and short, furry tails about 1/3
to 1/2 the length of the body, unlike the
longer, naked tails of house mice. Field mice
are mainly pests of agricultural crops, but
sometimes invade gardens next to farms or
uncultivated fields. Their numbers fluctuate
widely; in some years they can be abundant.
They eat almost any kind of plant matter;
including grass, root vegetables such as
beets and carrots, plant roots, and the bark of
trees and shrubs in winter. Field mice can
girdle the roots, crown and stems of trees
and shrubs during the winter, especially if
there is grass or snow cover around the
plants. They build underground burrows, and
the small burrow openings are a sure sign of
field mice activity.
Management:
The best control is frequent mowing or
cultivation of vegetation within or next to
garden areas. Field mice prefer the cover of
tall grasses, and eliminating this cover keeps
their numbers down. Trapping is not
practical in commercial crops, but in home
gardens, ordinary mousetraps baited with
peanut butter, apple slices, or other fruit may
help to reduce numbers. A cat is also
effective at keeping mice out of a small
garden. Use barriers to protect small trees
and plants and encourage natural predators
by installing perches and nest platforms for
owls and hawks.

Rodenticides intended for house mice may
not be effective for field mice. When
purchasing a rodenticide, be sure to read the
label to see which rodents it can be used for,
and whether it is for indoor or outdoor use.
New regulations require that all domestic
(home and garden) rodenticides must always
be used in bait stations.

Moles (Lower Mainland
only)
Both coast moles (Scapanus orarius) and
Townsend’s moles (Scapanus townsendii),
are small, dark grey, burrowing mammals
with large, scoop-like front feet, ranging
from about 15 to 22 cm in length. Their food
is about 70% earthworms and 30% insects,
spiders and slugs. They make mounds and
tunnels in lawns, and can undermine new
seedings of vegetables and flowers and
damage the roots of garden plants by their
burrowing activities. Coast moles are
common throughout the Lower Mainland.
Townsend’s mole, which is found in the
Sumas Prairie from Huntingdon to Sumas
Mountain, is on the provincial “red list”
as a threatened species and should not be
killed. Townsend’s moles are larger, 18-24
cm in length and their mounds are larger, 18
cm high x 44 cm wide, with 5.2 cm diameter
tunnels. Moles fitting this description should
be reported to the Ministry of Environment
in Surrey.
Management:
In lawns, mounds can be raked down and
over-seeded quickly to minimize damage.
However, one resident mole can continue
building mounds at the rate of three or four
per day and destroy a lawn over a period of a
few weeks so trapping may be advisable. If
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damage is extensive, trapping can be done
throughout the year whenever moles are
active. Set traps only in currently used
runways. These can be identified by
stamping down the runways and checking to
see which ones are re-established. Various
traps are available; those most often used are
the “mole buster”, “scissors” or “harpoon”
types. The Giant Destroyer can be used to
kill moles in their burrows. It produces toxic
sulphur gas. Follow label instructions
carefully, as the gas can be harmful if
inhaled.

Pocket Gophers
Pocket Gophers can often be mistaken for
squirrels or moles, but being aware of a few
distinguishing characteristics will help the
home owner identify the pocket gopher.
Pocket gophers have small, clearly visible
eyes with a rounded muzzle. The orange,
chisel-like pair of upper and lower incisors
are very apparent and their mounds are
crescent or heart-shaped. Their fur is short
and can range in color from a rich brown,
yellowish brown, or grayish.
The only species in B.C. is the Northern
pocket gopher (Thomomys talpoides), but
there are several subspecies. The subspecies
Thomomys talpoides segregatus is found
only near the U.S. border near Creston
and is red-listed (endangered).
Pocket gophers can cause problems for
homeowners, by leaving mounds in lawns
and pastures. Pocket gophers only eat
vegetation such as roots, bulbs, and other
fleshy parts of the plant that they come
across while digging underground. In areas
with a snowpack, gophers may gnaw on the
bark of trees or shrubs. Pocket gophers are
active year round.

Management:
A barrier can be used to exclude pocket
gophers from tunneling into an area.
Underground screening is used in
flowerbeds, secured on the sides and bottom.
Wire baskets may protect the roots of a tree
or shrub. Use a double layer of light-gauge
wire, making sure to leave enough room to
allow for root development before the wire
rots away. An underground barrier can be
used for vegetable gardens. To add to the life
of the barrier, spray it with a rustproof
coating. Protect underground sprinkler lines
from chewing by surrounding them with 6 to
8 inches of coarse gravel 1 inch or more in
diameter. Giant Destroyer, which is sulphur
based, is registered for use on Pocket
Gophers.
Encourage predators such as owls, raptors,
snakes, coyotes, weasels, and skunks. If
damage is extensive, trapping can be done
throughout the year whenever pocket
gophers are active.

Rabbits
The eastern cottontail (Sylvilagus
floridanus), or rabbit as it is commonly
called, is about 40-45 cm long and weighs 1
to 2 kg. It is greyish-brown with a cinnamon
patch on the back of the neck, and a white
underside of the tail (hence cottontail).
Eastern cottontails are common in the Lower
Fraser Valley and on Vancouver Island.
The domestic rabbit (Oryctolagus cuniculus)
is another introduced species. Also known as
the European rabbit or Belgian hare, the
domestic rabbit is larger than other rabbits,
measuring 20 to 30 inches in length, and has
black, white, brown, or multicoloured fur.
Feral populations exist on Sidney, James and
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Triangle Islands, with localized populations
in some communities.
Rabbits eat many kinds of garden vegetables
and flowers; few garden plants are immune
to rabbit damage, although there are some
rabbit-resistant plants. Shrubs and trees may
be damaged or even killed by chewing on
bark during the winter.

A final alternative is to trap the rabbit. Only
use trapping as a last option because it
presents many problems for both the animals
and the trapper. Some communities are
setting up programs to humanely deal with
feral rabbit populations.

Raccoons
(Procyon lotor)
The raccoon is a dog-sized (6-16 kg)
carnivore with predominantly grey fur, a
black mask, and black rings on its rather
long tail. It is found on the South Coast, in
valleys of the Southern Interior, and
prevalent throughout the
Thompson/Okanagan.

Feral rabbits

Management:
Once rabbits become used to feeding in an
area, controls may become less effective.
Therefore, be sure to address the problem as
soon as damage is seen. Fencing may be
necessary for severe rabbit problems. A
fence of 60 cm high chicken wire (2.5 cm
mesh or smaller), fastened to the ground or
slightly buried, will keep rabbits out.
Valuable trees may be protected by cylinders
of 6 mm mesh hardware cloth or hard plastic
tree-guards, which will also prevent mouse
damage. Remove cover such as brush piles,
weed patches, rock piles and other debris.
Thiram (Skoot) is an effective rabbit
repellent. It should be sprayed or painted on
trunks and twigs of dormant fruit trees and
ornamental trees and shrubs to prevent
damage. Do not use thiram-based repellents
on edible crops. Follow the label directions
for any repellent used.

Raccoons, although nocturnal, are common
in residential areas and frequently raid
garbage cans or tear up newly-laid sod in
search of food such as grubs and worms.
They often climb trees to raid birds’ nests
and occasionally enter attics and chimneys.
Garden crops, especially sweet corn, are
often damaged while they are foraging for
food. Poultry may be killed and altercations
with cats and dogs may result in severe
injuries or death.
Management:
Restrict access to potential denning sites
under porches and buildings, by using heavy
wire screening. Metal garbage cans with
tight-fitting lids can reduce raiding of
garbage. Raccoons are omnivorous and will
eat almost anything. Don’t leave pet food
dishes with leftover food outside overnight,
and regularly clean up bird food containers.
A simple one-wire or two-wire electric fence
can be very effective at keeping raccoons out
of gardens and lawns. To protect fruit trees,
poles, and birdhouses, install a metal or
heavy plastic barrier which will keep the
raccoon from climbing.
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Raccoons are considered fur-bearing game
animals under the Wildlife Act, and may not
be captured or killed without a permit,
hunting license or trapping license.
Raccoons may be trapped on private
property by the property owner if necessary
to protect private property without a license
or permit.

Rats, Wood Rats and Mice
Two types of rats, the roof (black) rat
(Rattus rattus) and the Norway (brown) rat
(Rattus norvegicus), infest buildings on the
Coast. The roof rat is a more recent invader
of Interior BC and is now spreading in many
areas of the Southern Interior including the
Okanagan. Both are long-tailed rodents
about 40 cm long (including the tail). The
roof rat is slender; it is usually black rather
than brown, and has a tail longer than the
body and big ears. The Norway rat has a tail
shorter than the body and smaller ears.
The bushy-tailed woodrat (Neotoma
cinerea), (also called pack rat), found
throughout mainland B.C., is a native rodent
similar in size and shape to the Norway rat.
However, it has larger eyes and ears, softer
fur, and a hairy tail.
Wood rats normally live in rockslides and
other broken terrain, but may invade cabins,
storage sheds and other infrequently used
buildings. They often carry off jewelry,
kitchen utensils and other shiny objects,
hence the name “pack rat.” They can cause
considerable damage by gnawing buildings
or by eating stored food products.
The house mouse (Mus musculus), found
throughout almost all of B.C., is about half
the length of a full-grown rat, and is
distinguished from a young rat by its smaller
head and feet.

The deer mouse (Maniculatus spp.) ranges in
colour from grey to reddish-brown. It has
larger ears than the house mouse, a white
belly and white-sided tail. Although more
common in woodlands, the deer mouse can
also occur in urban areas. The deer mouse
can transmit hantavirus in British Columbia.
Hantavirus: This virus makes it way into
human lungs through exposure to infected
feces (droppings), urine and saliva of the
deer mouse. The deer mouse is the only
known carrier in Canada, although the virus
has been found in other rodents in the United
States. Hantavirus can lead to severe
respiratory infection or death.
Rats and mice are rarely seen unless very
numerous, but can be detected by the
following signs:








Droppings (cylindrical and about 520 mm long with rounded ends in
rats; about 3 mm long with pointed
ends in mice)
Chewed food containers such as
cereal boxes or plastic bags.
Sounds (gnawing, squeaking,
scampering)
Tracks on dusty surfaces or in snow
Evidence of burrows or holes
Runways and greasy rub marks or
chew marks along walls and pipes

Management:
Hantavirus: Take safety precautions to
avoid Hantavirus. Guidelines for safely
cleaning mouse-infested areas are described
on the Healthlink BC website: Hantavirus
Pulmonary Syndrome. Also see: Getting rid
of rodents (Healthlink BC).
Rodent-proofing buildings and eliminating
sources of food, water and shelter for
rodents are the best means of controlling rats
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and mice. Trapping and poisoning will
provide only temporary relief. Buildings can
be made rodent-proof by installing tightfitting doors and windows, and wire screen
over basement windows and vents. Sheet
metal kick-plates on wooden doors will stop
rodents from gnawing through.
Removing access to food, water and shelter
is essential. Keep garbage in metal cans with
tight-fitting lids. Don’t leave food, including
pet food and bird-seed in open containers. In
compost boxes, cover vegetable scraps and
peels with lime or soil. In a garage or shed,
store all edible material 30 to 45 cm off the
ground, away from walls. Eliminate water
sources such as leaky taps or open pools. Get
rid of piles of lumber or discarded material
and clear vegetation and grass from around
foundations so mice will not build nests
there. Stack firewood 20 to 30 cm off the
ground and away from walls.
Trapping is useful when only a few rodents
are present. Traps should be baited with
meat, bacon or fish for rats, and with cheese,
cake or peanut butter for mice. Numerous
rodenticides are available. Some “Domestic”
labeled products are available for use by the
general public; more hazardous rodenticides
may only be used by a licensed pest control
operator, who should be contacted if the
rodent problem cannot be solved within a
few weeks.
Wood rats are considered wildlife under the
Wildlife Act but property owners or
occupants are allowed to trap and kill them
to protect private property. Wood rats are
fairly easy to trap. Either a standard rat-trap
(snap trap) or a live trap can be effective.
Appropriate baits include nut-meats, bacon
rind, peanut butter and oatmeal, and dried
fruit. There are no poisons registered for
wood rat control.

Skunks
Two kinds of skunks are found in B.C. The
striped skunk (Mephitis mephitis), found
over most of the province, is black with a
broad white stripe on each side. It is about
the size of a housecat, up to 75 cm long and
3.5 kg in weight. The western spotted skunk
(Spilogale gracilis), confined to the Lower
Mainland, is black with a pattern of white
spots, lines and blobs on the back and sides.
It is smaller and shorter-tailed, up to 43 cm
overall. Striped skunks, in particular, often
take up residence under buildings. Skunks
can damage lawns, rolling and shredding the
sod in search of food such as grubs and
worms.
Management:
Skunks are nomadic, and concerns about
them housing under sheds, porches, and
buildings are usually resolved quickly by
skunks moving on. The best way to prevent
a conflict with a skunk is to modify some of
your homes surroundings. Similar to dealing
with raccoons, do not leave pet food, or
other food outdoors, regularly clean up bird
food containers and secure compost
containers.
Vents or other possible entrances should be
closed with boards or heavy wire screening
to prevent denning. Do not close up the
openings if a skunk may be trapped inside.
To prevent skunks from digging under a
building or concrete, consider installing
barriers.
To prevent digging, lay 1-inch mesh chicken
wire, securing it with stakes or something
heavy. Sprinkling cayenne pepper or a
granular repellent over small areas during
dry weather can also work.
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Repellents registered for skunk control
include: Scentagone animal repellent, and
Chemfree Critter Ridder.
Live-trapping and removal are possible
without causing release of scent. Skunks are
considered fur-bearing animals under the
Wildlife Act. For permits to trap or shoot
skunks, and advice on live-trapping
methods, contact the nearest Ministry of
Environment office, or contact a pest control
company.

Encourage predators, landscape with tall
perennial grasses and shrubs, and harass by
digging up burrow entrances or packing
entrances with rocks.
Yellow-bellied marmots may be killed or
trapped without a permit on private property
by the property owner or occupier to protect
their property. No rodenticides are registered
for marmot control. Live-trapping, using
apples, carrots or lettuce as bait, can be
effective.

Yellow-bellied Marmot
(Marmota flaviventris)
The yellow-bellied marmot, a large
burrowing member of the squirrel family, is
found in dry interior valleys north to
Williams Lake. It is stout, with a short bushy
tail, and measures 50 to 65 cm in length and
often 5 kg or more in weight. The fur is
mainly chestnut-brown above and buffyellow below and on the side of the neck. It
usually burrows in rocky areas, road
embankments and such places. All kinds of
green vegetation are eaten, and considerable
damage can be done to vegetables, alfalfa
and grasses.
Management:
Exclusion by wire fencing is possible, but
fencing should be 90 to 120 cm high, and
extend 25 to 30 cm below ground to prevent
burrowing. An electric “hot shot wire,”
placed 10 to 13 cm outside the fence and the
same distance above ground, will discourage
climbing and burrowing. In some cases, a
hot shot wire alone may keep marmots out
of a garden.
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Prevention & Management of Bird
Damage to Plants & Homes
Crows
Two species of crows are found in British
Columbia: the Northwestern crow (Corvus
caurinus), found west of the Coast Range
and Cascades, and the American crow
(Corvus brachyrhynchos), found in the rest
of the province. Northwestern crows are
slightly smaller than American crows and
emit a different, more nasal caw, but
otherwise the two are very similar in
appearance and habits.
Crows damage a wide variety of crops.
Many kinds of fruit are vulnerable, and
backyard cherry, plum, pear, apple and nut
trees are sometimes stripped. The crows use
the trees for roosting while foraging for field
mice and then when the fruit starts to ripen,
they sometimes turn their attention to the
fruit. Newly sprouted corn plants are often
pulled up, and crows can devastate a corn
patch in a short time. Similar problems can
occur with pumpkins, cucumbers and other
large-seeded vegetables. Crows can be very
noisy and aggressive when nesting,
sometimes dive-bombing people and pets,
but such problems are usually short-lived.

Suspending bright-coloured plastic strips,
shiny pie plates, or balloons, or setting up
scarecrows may be effective. Crows may be
killed without a permit, and can be shot in
rural areas unless there are local restrictions
on the discharge of firearms.

House Finch
(Carpodacus mexicanus)
The house finch is a sparrow-like bird about
the size of a house sparrow. Females and
young are brown above and white with
heavy brown streaking below; adult males
are bright orange-red on the breast, rump
and top of head. In late summer, they form
small flocks.
House finches are protected songbirds
(under the federal Migratory Birds
Convention Act) that feed on many soft
fruits, including grapes, blueberries,
cherries, plums and strawberries, and some
seeds like sunflower seeds. Although
common throughout Southern B.C., they are
not a major pest. During most of the year,
they feed on weed seeds.

Management:

Management:

Preventing damage by crows can be
difficult; frightening devices are often
ineffective. Plastic netting with a small mesh
size (preferably no more than 2 x 2 cm),
though awkward to install over trees, may be
the only way to prevent damage.

Plastic netting with a mesh size of 2 x 2 cm
or less will protect fruit; house finches will
go through larger mesh nets. Frightening
devices, good for other birds, have little
effect on house finches.
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Sapsuckers
Sapsuckers are small woodpeckers, with a
brush-like tongue suited for feeding on sap
from trees. Four kinds are found in British
Columbia: the red-breasted sapsucker
(Sphyrapicus rubber) on the Coast and in the
Central Interior, the yellow-bellied
sapsucker (Sphyrapicus varius) in
Northeastern B.C., the red-naped sapsucker
(Sphyrapicus nuchalis) in Southeastern B.C.,
and Williamson’s sapsucker (Sphyrapicus
thyroideus) in the Southern Interior and
Southern Kootenays. All four species are of
similar size with dark backs, distinctive
white shoulder patches on the wings, yellow
bellies and varying amounts of red on the
head, neck and chest. Female Williamson’s
and juveniles of all species have brown
heads with dark brown (as opposed to black)
and white patterns on their bodies.
Sapsuckers make horizontal rows of small
holes (6-10 mm diameter) in the bark of
many kinds of trees, but especially birch,
willow, elm, blue spruce, Scots pine and
hemlock. They use their specialized tongues
to lick up the sap and to eat any insects
trapped in it. They tend to concentrate on
individual trees, and a tree may suffer
extensive loss of sap through hundreds of
holes. Large branches or even whole trees
may be killed after repeated drillings. In
addition, the holes may also allow entry of
diseases and insect pests. Damage occurs
mainly in spring and summer in the Interior,
but in mid-winter on the South Coast.

should be brushed or sprayed on; this will
reduce sap flow and help to prevent entry of
diseases. Shiny pie-plates or bright yellow
plastic strips may frighten off sapsuckers,
but they are sometimes hard to discourage.
Sapsuckers are protected under the federal
Migratory Birds Convention Act and cannot
be killed.

Other Woodpeckers
The most common species in B.C. is the
northern flicker (Colaptes auratus), a
medium-sized woodpecker, larger than a
robin, with a brown back, salmon underwing linings, white breast with black spots,
and white patch on the rump. Any exposed
wooden surfaces, such as cedar siding or
roof shakes, may be pecked. Woodpeckers
drum on surfaces for at least three reasons:
1) to dig out ants and other insects on
which they forage;
2) to drill out a nesting cavity; and
3) to advertise the bird as the holder of the
territory.
The latter is the most common, and simply
means that the area of pecking is providing
good sound resonance and amplification. In
fact flickers will often drill on metal
chimneys or gutters causing a loud
jackhammer-like sound! The first two
reasons imply that the wood is infested with
insects or infected with heart-rot, and hence,
are warnings to check into the condition of
the wood. Woodpeckers, with the possible
exception of sapsuckers, do not kill live,
healthy trees.

Management:
Management:
Covering damaged areas of trees with burlap
or 6 mm mesh hardware cloth will stop
further damage, although the sapsucker may
simply shift to new areas on the same tree.
Before applying burlap, hardened sap should
be scraped off the holes and pruning paint

If the damaged area is insect-infested (e.g.,
with carpenter ants), eliminate the insects
that are attracting the woodpeckers. In other
cases, the best control method may be to
temporarily hang 60 cm strips of plastic
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flagging tape suspended from horizontal
wires or twine, plastic netting, hardware
cloth or burlap over the affected area. Nontoxic coatings such as Super Hunter and
Tanglefoot Bird Repellent can also be
effective, but may stain wood. These should
be kept in place for one to two weeks,
removed and then re-applied if the bird
returns. Some success has been reported by
applying repellents developed to discourage
horses from chewing wooden fences.
Woodpeckers are protected under the federal
Migratory Birds Convention Act and cannot
be killed.

European Starling
(Sturnus vulgaris)
The European starling is larger than a
blackbird, but smaller than a robin, with
speckled to shiny black feathers, a longish
yellow bill and short tail. Young starlings,
common from May to August, are brown,
but otherwise similar. They often gather in
large flocks and make annoying clatter with
their screeching.
Starlings damage many kinds of fruit,
especially grapes, cherries and blueberries.
They occasionally forage on some
vegetables as well. However, they also eat
many harmful insects. Leatherjacket larvae,
which eat the roots of lawn grasses, are one
of their main foods. They can also be a
nuisance by nesting in buildings.
In addition to crop damage, starlings often
nest in crevices in buildings, and can be very
noisy, as well as unsanitary.
Management:

opening 4 cm or more in diameter) is the
best control method to reduce local
populations. Starlings tend to return to the
same nesting site where they were hatched,
so diligent efforts at preventing nesting will
pay dividends in the following year.
Controlling the local population does not
prevent the swarming of huge flocks that
roost in large trees and under bridges, etc. In
rural areas, large flocks can be discouraged
from roosting in nearby trees by periodic
shooting. European starlings are an
introduced invasive species and are exempt
from protection under the Wildlife Act. They
can be killed by the public as long as the
method is legally acceptable in the
jurisdiction in which they are killed.
Organized starling control programs are
operating in some areas of the province to
contribute to area-wide control.
If damage is serious, plastic netting, with a
mesh size of 2 x 2 cm or less, is the best
control measure, especially in urban areas. It
may be stretched over a framework of posts
and wires above vulnerable crops, or may be
draped over grapevines or blueberry bushes
when the fruit begins to ripen. Noisemaking
devices such as propane exploders or
electronic alarms are effective in repelling
starlings, but are too noisy to use in urban
areas. Other methods give less consistent
results. Bright yellow plastic streamers or
shiny pie plates hung in trees or over a
garden have some repellent effect. Model
hawks suspended over a garden also help,
but they protect only a small area and tend to
lose their effectiveness if not moved
frequently.
In rural areas, noisemakers combined with
shooting may be required during the critical
part of the season for certain valuable crops.

Exclusion of starlings, by closing up or
screening off potential nest-sites (any
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American Robin

Rock Pigeon

(Turdus migratorius)

(Columba livia)

The American robin, familiar to almost
everyone, is a medium-sized songbird with a
brick-red breast, grey back, and blackish
head and tail. Robins are found throughout
B.C. and can be a pest of fruit, especially
cherries, grapes and blueberries, and
occasionally strawberries. However, they eat
many injurious insects as well, and do more
good than harm. Robins differ from starlings
in that they tend to feed individually on a
daily or regular basis in a local area, while
starlings cover wide areas and tend to feed in
flocks.

Feral, domestic, or rock pigeons as they are
properly known, are an introduced species
that often nests in or congregates on older
houses, especially those of two or more
stories and with many ledges or gables.
Accumulation of droppings creates
unsanitary conditions and both pigeons and
their droppings are carriers of several
diseases and parasites, some of which can
affect people or domestic animals.

Management:
Fruit can be protected from birds with plastic
netting with a mesh size of 2 x 2 cm or less.
Bright yellow plastic streamers or shiny pie
plates hung in trees or over a garden have
some repellent effect.
Robins are protected under the Migratory
Birds Convention Act and cannot be killed.

Management:
Exclusion, by screening off potential nesting
sites with plastic netting or metal screening,
is the best control. Pieces of wood installed
at a steep angle can prevent roosting on
ledges; strips of metal with projecting
spikes, available commercially, will do the
same thing. Rock Pigeons are exempt from
standard protection under the Wildlife Act
and shooting is possible in rural areas.
Check first with local authorities. If other
methods fail, contact a licensed pest control
company for additional assistance.
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Chapter 21

Integrated Weed Management

Integrated Weed Management
Weeds are usually considered undesirable in
lawns and gardens. They compete with
garden plants for water, nutrients, light and
space, and reduce yield and quality. Weeds
may offer refuge to beneficial insects, but
they also harbour destructive insects and
diseases of garden plants. Some are
poisonous, many are aesthetically unpleasing
and can temporarily lower property value,
and many threaten the diversity of our
natural resources.
Attention must focus on managing gardens,
turf and landscaped areas to maintain their
competitive ability rather than on eradicating
weeds once they invade. Removing
undesirable plants without improving
management is usually futile. For example,
digging a weed out of a lawn without
quickly filling in the bare soil with grass just
invites re-invasion by more weeds.

Identification
Know your weeds. Knowledge of weed
identification and life cycle is essential for
management of the home landscape. This
knowledge allows early treatment of
perennial weeds before extensive root
systems can develop and allows for proper
selection and timing of control options.

Prevention
Prevention is the first and most important
strategy for weed control! DO NOT let
weeds go to seed! They are prolific seed
producers and this seed can lie dormant, yet
still viable, in the soil for many years. In
addition, weed seeds with appendages for
wind dispersal pollute the neighbourhood,
where they can take root wherever they find
open soil.

Potential Weed Seed Production per Plant
Weed
lamb’s-quarters
redroot pigweed
purslane
curled dock
stinkweed
green foxtail (millet)
tumble mustard
Barnyardgrass

Weed Seed Dormancy
Weed
lamb’s-quarters
redroot pigweed
purslane
curled dock
stinkweed
green foxtail (millet)
parasitic dodder

Number of seeds
produced per plant
72,000
129,000
52,000
30,000
7,000
34,000
80,000
1,000,000,000

Years seeds are
viable in soil
10-40
10-40
30
40
8
40
70

Cultivation and Hand-weeding
Cultivation and hand-weeding are preferred
methods of control for weeds in the home
garden. Hoeing or raking should take place
shortly after each new flush of weed
germination. Cultivation should be shallow
to prevent injury to the shallow roots of
many vegetables and ornamentals. Perennial
weeds can be accidentally propagated by
cultivation and should be removed by other
methods. Pulling or hoeing below the root
crown (growing point) of taprooted
perennials is effective. For creeping-rooted
perennials, long term intensive cultivation is
required.
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Mulches
Mulches of grass clippings, sawdust, bark
mulch, black plastic, newspaper, landscape
fabric, fallen leaves, and stones used alone
or in combination are often effective means
to reduce weeds and the labour of weeding
in ornamental plantings. They are
particularly effective against annual weeds.
Some mulches are also useful in areas where
fruit and vegetables are grown, and where
herbicides are not recommended.
Coarse-textured organic mulches should be
up to 10 cm deep. Fine-textured organic
mulches that pack more tightly should be
applied to a depth of about 5 to 7 cm.
Quackgrass, field bindweed, horsetail and
other perennials with creeping roots usually
rise into the mulch and then can be pulled
out. If mulches are too fine, applied too
thickly or if they begin to decompose, they
stay wet between rains and allow weeds to
germinate and grow directly in the mulch. If
using composted mulch, temperatures
achieved during the composting process
should have destroyed any weeds seeds. If
the compost was stored uncovered in the
open, weeds seeds may have blown onto the
mulch. Make sure the mulch is not
contaminated with weed seeds, rhizomes or
tubers of perennial weeds.
Around ornamental shrubs such as junipers
and rhododendrons, geotextile landscape
fabric placed below the mulch smothers
weeds and prevents establishment of
seedling weeds. Landscape fabric has the
advantage of better air and water movement
to the roots of ornamentals than black plastic
mulch. In the late fall in small garden areas,
weeds should be worked in by rotovator or
digging, then covered with black plastic
which can be held in place by planks. This
prevents establishment of winter annual
weeds.

Large gardens can be sown to fall rye to
suppress weeds, but dig the rye under early
in the spring. It is difficult to kill and
becomes weedy itself if it is allowed to grow
too large.

Chemical Control
Chemical control using herbicides can be
useful for the control of weeds in lawns, on
driveways, around ornamental plantings or
along fence-lines. Used properly, along with
good garden management practices such as
the use of mulches, herbicides can be very
effective. Used improperly, they can injure
desirable plants in the area and make the
garden unsightly. Always read the label
before purchasing and using a herbicide to
ensure that you are using the correct product
for your particular weed problem.

Integrated Weed
Management in Lawns
Homeowners differ greatly in their tolerance
to weeds in the home lawn setting. Prior to
undertaking weed management on the home
lawn, the homeowner should first give
consideration to what level of weed control
is desired. The wish for a lawn that looks
like a golf green requires a great deal of
input in resources such as mowing, fertilizer
or herbicides. A homeowner with a higher
tolerance for weeds, and perhaps an
appreciation for a few dandelions, daisies or
buttercups in the landscape, will require
fewer management inputs. At the least,
homeowners are encouraged to maintain a
healthy, vigorous lawn to help prevent
invasion by weeds. To be a good neighbour,
you should also mow frequently enough to
prevent the production of wind-dispersed
weed seeds. Conditions that favour weed
establishment include soil compaction,
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uneven soil moisture, low soil fertility,
disease invasion, insect attack and mowing
too short for the type of grass present. A
healthy lawn acts as a good competitor to
prevent weeds from establishing,

Prevention
Mow with a sharp blade to a height of 4 to 5
cm (bentgrass to 2 cm) to encourage root
health. Mowing will also control seedling
weed growth.
Aerate to encourage water and air
penetration to the roots and prevent thatch
build-up. Top-dressing with coarse, sandy
soil following aeration can help to mitigate
compaction problems and improve water
penetration to the root zone.
Minimize water stress with a balanced
watering schedule. Lawns on average soils
require deep watering once or twice a week
during dry weather; not shallow watering
every one or two days. Only lawns on pure
sand require daily watering.
Apply a balanced fertilizer to promote good
root health as well as top-growth and colour.
At least one early spring application is
required per year. Alternatively, light
applications spaced throughout the growing
season may be used.
In colder areas, leave longer growth,
maintain nutrition (especially potassium)
and provide good drainage in the fall to
prevent winter injury. In warmer areas, it is
better to keep the grass short going into the
winter to avoid fungal diseases.

Chemical Control
Use herbicides only to complement
management methods listed above. DO NOT
APPLY HERBICIDES until newly-seeded

grass has been cut once or twice. Most
annual weed seedlings will be eliminated by
the first few mowings. Many broad-leaved
perennial weeds in established lawns can be
controlled with chemicals that will not harm
the lawn grass.
Keep lawn herbicide mixtures containing
dicamba well away from the root area of
trees and shrubs. At the higher rates it may
leach into the soil and injure or kill trees and
shrubs. When spraying near flower or shrub
borders, put up a plastic, cardboard or
plywood sheet to prevent harmful drift.
Apply to young, actively growing weeds in
the spring, early summer or fall. Do not
apply herbicides in the heat of the summer
when day temperatures are above 25C and
weed growth has slowed down. To avoid
damage to turfgrass and nearby vegetation,
do not spray in windy or hot weather. Use
low pressure and high water volume to
prevent fine droplets or mist which may drift
in the air to areas where sensitive plants are
growing. Lawns under stress because of
insufficient moisture may be injured by
herbicides.
Reduce use of herbicides by spot treating
weeds with an appropriate product rather
than broadcast spraying. Applications of
proprietary mixtures of 2,4-D, dicamba and
mecoprop, available under various trade
names, will give good control of many
broadleaved perennial weed species when
repeated as necessary.
Refer to Appendix I for a list of weed
control products (herbicides) that are
available and comments on where they can
be used and what weeds they are registered
to control.
Caution - Sprayer Contamination:
To avoid damage to desirable vegetation, do
not use the same sprayer in which herbicides
have been used for applying other pesticides
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or nutrient sprays. Preferably, use different
sprayers and label them clearly. If it is
necessary to use the same sprayer for
herbicides and other pesticides, refer to page
8-13: ‘Pesticide Application Equipment’ for
cleaning instructions.

Weed Management in the
Vegetable Garden
Suggested weed control in mixed vegetable
gardens includes cultivation (hoe, rototiller,
etc.), hand pulling and use of mulches
(straw, newspaper, plastic, etc.)
The only herbicide that is recommended in
home vegetable gardens is glyphosate. It can
be used to kill actively growing perennial
weeds such as Canada thistle and quackgrass
before the garden is prepared in the spring. It
is inactivated in the soil and will not affect
garden plants seeded after the glyphosate has
been applied. Take care when applying
glyphosate that spray does not drift onto the
foliage of any nearby garden plants.
Because of the mixed cropping nature of
most home vegetable gardens, other
herbicides are not recommended. Herbicides
which could be used safely on one vegetable
may cause damage to another. Note: Grass
clippings from lawns previously treated with
lawn herbicides should not be used in the
vegetable garden as there may be sufficient
residue in the clippings to damage sensitive
plants. Beans, tomatoes and cucumbers are
most sensitive to injury. Corn is least
sensitive.
It is important to prevent seedling weeds
from becoming established. Seedbeds can be
prepared well before planting and then
irrigated to encourage an initial flush of
weeds. These weeds can be controlled with a
very shallow raking, cultivation or flaming.

Seedlings of perennial weeds should be
controlled early (in the first four to six
weeks of their growth) to prevent
development of extensive root systems.

Weed Management in the
Home Landscape
Weed management in landscapes is often
difficult due to the complexity of plantings
that usually contain more than one species
and a mix of annual and perennial
ornamentals. Weed control options in the
landscape include hand-weeding, cultivation,
clipping, mulching, selective burning and
chemical control.
Prior to grading and planting, it is important
to control existing weeds. Glyphosate is
effective in killing both annual and perennial
weeds without leaving soil residues but it
does nothing to control weed seeds in the
soil. If bringing in soil, ensure it is from a
reputable, clean source and as free from
weed seeds as possible. Select the best
management practices to get the ornamental
plants established as quickly as possible so
they can compete with weeds. DO NOT let
weeds go to seed in the landscaped or
adjacent area.

Trees and Shrub Beds, Annual and
Perennial Flowerbeds
Control perennial weeds before planting.
Hand-weed, cultivate and apply organic
mulches or geotextiles to prevent weed
growth. Geotextile fabrics are generally not
useful in annual beds due to the short term of
the planting. Pre-emergence herbicides are
useful, as are directed spot treatments of
non-selective herbicides under trees and in
shrub beds. Avoid use of non-selective
herbicides on annual beds after planting.
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Herbicides

Short-term Control:

Herbicides containing dichlobenil,
glyphosate, glufosinate ammonium, and
fatty acids can be used in home landscape
situations.

Use a non-selective foliar herbicide
containing glyphosate, glufosinate
ammonium, or fatty acid. These products do
not have any soil activity and will only kill
emerged weeds at time of application.
Applications need to be repeated as each
new flush of weed germination occurs.
Glyphosate is preferred for control of
perennial weeds as it moves through the
weed to kill the roots.

Dichlobenil will control annual weeds
around a number of woody ornamentals and
fruit trees. It should be applied in the late fall
or early spring before the weeds germinate.
Do not plant annual plants or seed annual
plants into the soil that has been treated with
dichlobenil.
Glyphosate, glufosinate ammonium and fatty
acids will only control weeds that are present
at the time of application and they have no
residual control.
READ THE LABEL carefully before
purchasing and using a herbicide. Make sure
it is safe on the ornamental plants you are
growing and that it will control the specific
weeds in the landscape. REFER TO THE
LABEL FOR COMPLETE USE AND
SAFETY INSTRUCTIONS.

Weeds on Driveways, Paths and
Fence-Lines
Keeping unwanted vegetation from
walkways, gravel driveways, fence-lines and
other non-planted areas is often difficult and
time consuming with standard hoeing, tilling
and hand-weeding efforts. With caution,
flaming with a propane torch can effectively
remove the existing vegetation but will have
little effect on regeneration of deep-rooted
perennial plants. A number of herbicides are
available to offer both short and long term
vegetation control.

Longer-term Control:
Products containing ingredients such as
dichlobenil kill or suppress annual plant
growth for extended periods. Dichlobenil
needs to be applied in late fall or early
spring. Rainfall or irrigation is needed to
move it into the soil. The length of control is
dependent on the type of soil, rainfall and
rate of application. Great care must be taken
when using such products to avoid damage
to desirable plants. Prefer to the label before
making application.
CAUTION:
 Make sure the weed to be controlled is
on the label of the herbicide. Do not
apply where roots of ornamental plants,
shrubs, trees or lawn may extend into
treated area, unless listed on the label, or
where runoff to desirable plants, ditches
or storm drains could occur.
 Do not allow spray to drift to susceptible
plants.
 Do not move treated soil.
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Information on Some Hard-To-Manage Weeds
Knotweeds (Mexican bamboo)
Knotweeds are invasive perennials, with four species of concern found in British Columbia:
Japanese knotweed (Fallopia japonica); Bohemian knotweed (Fallopia x bohemica); Giant
knotweed (Fallopia sachalenensis); and Himalayan knotweed (Polygonum polystachyum).
These highly aggressive, fast growing, broadleaved plants have stems resembling bamboo but the
leaves are much different. They have been planted for their ornamental value but can spread
quickly and have escaped from cultivation. Knotweeds spread rapidly through root systems that
may extend from a parent plant up to 20 metres laterally and up to a depth of 3 metres. As with
the true bamboos, knotweed should only be planted in areas where the root system can be
confined, for example in concrete or metal containers. Control measures will need to be repeated
to eradicate knotweed once it becomes a problem. If it is not totally eradicated, it will grow back
within a few years.

Bohemian knotweed

Bohemian knotweed

Japanese knotweed

Giant knotweed

Giant knotweed leaf

Japanese knotweed

Management:
Mechanical: Dig and remove all underground parts. If new growth occurs, dig it up and remove
it immediately. This method works only if prompt and complete removal of all plants continues.
Chemical: Repeat applications of glyphosate at high rates are required to eventually kill the
creeping roots of invasive knotweeds. If re-growth occurs, spray again when 40 cm high.
Herbicides containing glyphosate will injure or kill all vegetation, so extreme care must be taken
to avoid spray drift falling on lawns or other desired plants.
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Morning Glory (field bindweed)
This persistent, perennial weed multiplies by seed and creeping roots. Roots of established plants
may extend 9 metres across and can penetrate the soil to 10 metres.

Field bindweed

Hedge bindweed

Management:
Mechanical: Continual removal of new shoots and roots is required. Prevent flowering and
seeding.
Chemical: Glyphosate applied when actively growing and at or beyond full bloom, will give
good short-term control.

Horsetail
Horsetail has two types of hollow stems. Leafless,
reproductive stems are light brown with a spore-bearing
cone at the top. These emerge in early spring and die back
soon after spores are shed. The sterile stems, with whorls of
green leaf-like branches form soon after the fertile stems
disappear. Plants are maintained by small tubers that store
food reserves and an extensive creeping root system that
penetrates to great depths in the soil.
Management:
Horsetail
Horsetail - fertile
Mechanical: The tenacious root system makes long-term
stems
control difficult. Cut or burn fertile stems before spore
formation. Horsetail in gardens can be mowed with a string
trimmer, but take care not to hit the stems of desirable plants as they are easily girdled.
Landscape fabrics and black plastic mulch effectively prevent horsetail growth. Sawdust or bark
mulches are ineffective. Shallow cultivation is not advised as even very small pieces will regrow.
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Chemical: Short-term control can be achieved in many woody ornamentals plantings with
dichlobenil. In turf, MCPA applied as a directed spray will provide seasonal control only.
Glyphosate will not control horsetail.

Blackberry
Himalayan and evergreen (deeply incised leaves)
blackberries can form dense, impenetrable thickets
and become a nuisance in the landscape. Seeds are
easily spread by birds. The long, arched canes also
root where they touch the ground. Eradication is
extremely difficult due to an extensive creeping
rooting system. The native trailing blackberry can also
be a nuisance but it is not nearly as aggressive or
vigorous as the two introduced species.
Himalayan blackberry. Photo courtesy of

Management
Mechanical: Persistence in removing as much root as
possible is a good start to management.

L. Scott

Chemical: Small patches should be cut down and the re-growth treated with glyphosate when
about 0.3 metres tall. Cutting the stems to about 0.3 metres and painting the fresh cuts with
undiluted glyphosate usually works well. Foliage should only be treated with glyphosate in late
summer or early fall to be effective.
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Puncturevine
Puncturevine is a concern in many areas of the south
Okanagan Valley. It forms dense mats along road
shoulders, vacant lots, beaches and unpaved parking
sites. Its stems reach up to 3 metres (10 feet) in length.
The stems are covered by hairy leaves that are divided
into six to eight leaflets. Tiny, yellow flowers first
appear in late spring or early summer, and spiny
seedpods emerge a few weeks later. Each seedpod
consists of 5 sections that, at maturity, break into tacklike structures with sharp spines. These sharply
pointed seedpods stick painfully in bare feet and
flatten bicycle tires.

Puncturevine

Management
Mechanical: The best method of controlling
puncturevine is to prevent establishment by destroying
the first plants found in an area before seeds begin to
form. Young puncturevine plants are easily controlled
by hoeing, shallow tillage or by carefully hand-pulling
plants.

Puncturevine – spiny burrs

Chemical: Glyphosate will control puncturevine
however due to the persistent germination of this weed
throughout the summer it would need to be treated
multiple times.
For more information refer to the Okanagan and
Similkameen Invasive Species Society
Puncturevine flower
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BC Weed Control Act and Noxious Weed List
Weeds are responsible for reductions in
crop yield and quality and they lead to
environmental degradation through
destruction of native plant and animal
habitat. Weeds also harbour insects and
diseases of crops, create unsafe conditions,
reduce property values and the aesthetics
of an enjoyable landscape and many can
poison humans, livestock and wildlife.
Noxious weeds are typically non-native
plants that have been introduced to British
Columbia without the insect predators and
plant pathogens that help keep them in
check in their native habitats. For this
reason and because of their aggressive
growth, these alien plants can be highly
destructive, competitive and difficult to
control.
The B.C. Weed Control Act imposes a duty
on all land occupiers to control designated
noxious plants. The purpose of the Act is to
protect our natural resources and industry
from the negative impacts of foreign
weeds.
The following lists show the species
classified as noxious within either the
whole province or within the boundaries of
specified regional districts. (Also see weed
photographs on pages 21-12 to 21-19).

Canada Thistle

Part I - Provincial Weeds
Weeds classed as noxious within all regions of
the province.








































Annual Sow Thistle (Sonchus oleraceus)
Bohemian Knotweed (Fallopia x bohemica)
Bur Chervil (Anthriscus caucalis)
Canada Thistle (Cirsium arvense)
Common Crupina (Crupina vulgaris)
Common Reed (Phragmites australis
subspecies australis)
Common Toadflax (Linaria vulgaris)
Dalmatian Toadflax (Linaria dalmatica)
Dense-flowered Cordgrass (Spartina
densiflora)
Diffuse Knapweed (Centaurea diffusa)
Dodder (Cuscuta spp.)
English Cordgrass (Spartina anglica)
Flowering Rush (Butomus umbellatus)
Garlic Mustard (Alliaria petiolata)
Giant Hogweed (Heracleum mantegazzianum)
Giant Knotweed (Fallopia sachalinensis)
Giant Mannagrass/Reed Sweetgrass (Glyceria
maxima)
Gorse (Ulex europaeus)
Himalayan Knotweed (Polygonum
polystachyum)
Hound's-tongue (Cynoglossum officinale)
Japanese Knotweed (Fallopia japonica)
Jointed Goatgrass (Aegilops cylindrica)
Leafy Spurge (Euphorbia esula)
Milk Thistle (Silybum marianum)
North Africa Grass (Ventenata dubia)
Perennial Sow Thistle (Sonchus arvensis)
Purple Loosestrife (Lythrum salicaria)
Purple Nutsedge (Cyperus rotundus)
Rush Skeletonweed (Chondrilla juncea)
Saltmeadow Cordgrass (Spartina patens)
Scentless Chamomile (Matricaria maritima)
Smooth Cordgrass (Spartina alterniflora)
Spotted Knapweed (Centaurea maculosa)
Tansy Ragwort (Senecio jacobaea)
Velvetleaf (Abutilon theophrasti)
Wild Oats (Avena fatua)
Yellow Flag Iris (Iris pseudacorus)
Yellow Nutsedge (Cyperus esculentus)
Yellow Starthistle (Centaurea solstitialis)
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Part II - Regional Noxious Weeds
The following additional weeds listed are designated as noxious weeds within the boundaries of
the corresponding regional districts.
Blueweed (Echium vulgare)

Cariboo, Central Kootenay, Columbia-Shuswap, East
Kootenay, Okanagan-Similkameen, Thompson-Nicola

Burdock (Arctium spp.)

Bulkley-Nechako, Cariboo, Columbia-Shuswap,
Fraser-Fort George, Kitimat-Stikine, North Okanagan,
Okanagan-Similkameen, Peace River, Thompson-Nicola

Cleavers (Galium aparine)

Peace River

Common Bugloss (Anchusa officinalis)

Kootenay-Boundary

Common Tansy (Tanacetum vulgare)

Bulkley-Nechako, Central Kootenay, Columbia-Shuswap,
East Kootenay, North Okanagan

Field Scabious (Knautia arvensis)

Bulkley-Nechako, Kootenay-Boundary,
Thompson-Nicola

Green Foxtail (Setaria viridis)

Peace River

Hoary Alyssum (Berteroa incana)

Kootenay-Boundary

Hoary Cress (Cardaria spp.)

Columbia-Shuswap, North Okanagan,
Thompson-Nicola

Kochia (Kochia scoparia)

Peace River

Marsh Plume Thistle (Cirsium palustre)

Bulkley-Nechako, Fraser-Fort George

Meadow Knapweed (Centaurea pratensis)

Columbia-Shuswap

Night-flowering catchfly (Silene noctiflora)

Peace River

Orange Hawkweed (Hieracium aurantiacum)

Bulkley-Nechako, Cariboo, Central Kootenay,
Columbia-Shuswap, East Kootenay,
Thompson-Nicola

Oxeye Daisy (Chrysanthemum leucanthemum) Cariboo, North Okanagan, Peace River,
Thompson-Nicola
Perennial Pepperweed (Lepidium latifolium)

East Kootenay, Thompson-Nicola

Plumeless Thistle (Carduus acanthoides)

Central Kootenay

Puncturevine (Tribulus terrestris)

Okanagan-Similkameen

Quackgrass (Agropyron repens)

Peace River

Russian Knapweed (Acroptilon repens)

North Okanagan

Russian Thistle (Salsola kali)

Peace River

Scotch Thistle (Onopordum acanthium)

North Okanagan

Sulphur Cinquefoil (Potentilla recta)

Colombia-Shuswap, North Okanagan,
Okanagan-Similkameen, Thompson-Nicola

Tartary Buckwheat (Fagopyrum tataricum)

Peace River

White Cockle (Lychnis alba)

Peace River

Wild Chervil (Anthriscus sylvestris)

Fraser Valley

Wild Mustard (Sinapsis arvensis)

Peace River
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Weed Gallery - Common Garden Weeds

Annual bluegrass

Creeping buttercup

Dandelion

Hairy nightshade

Barnyardgrass

Common chickweed

Dandelion flower

Hairy nightshade
flowers and berries

Barnyardgrass
seedhead

Chickweed flower

Groundsel

Lady’s-thumb seedling
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Lady’s-thumb

Lamb’s-quarters seedling

Pineapple weed

Redroot pigweed

Sheep sorrel

Lamb’s-quarters

Broad-leaved plantain

Redroot pigweed seedling

Sheep sorrel

Purslane

Sheperd’s purse

Sheperd’s purse
seedpods

Wild buckwheat
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Invasive alien, aggressive ornamental and regulated noxious weeds

Baby’s breath

Baby’s breath flowers

Bugloss

Bugloss flower

Canada thistle

Canada thistle rosette

Carpet burweed

Blueweed

Burdock – dried seed heads

Burdock

Carpet burweed. Photo courtesy of Joseph M.

DiTomaso, University of California, Bugwood.org

Common tansy
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Crupina

Diffuse knapweed

Flowering Rush

Giant hogweed

Crupina flower

English ivy

Diffuse knapweed
seedheads

Dalmation toadflax
flowerheads

Garlic mustard

Giant hogweed stem

Dalmation toadflax

Garlic mustard

Giant mannagrass

Integrated Weed Management - Home and Garden Pest Management Guide

21-15

Himalayan balsam

Hoary alyssum

Himalayan knotweed

Hoary alyssum

Hound’s-tongue

Hound’s tongue flowers

Kochia

Leafy spurge

Hoary cress

Hound’s-tongue seeds

Milk thistle
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Orange hawkweed flowers

Oxeye daisy flowerheads

Plumeless thistle

Rush skeletonweed

Purple loosestrife

Rush skeletonweed

Russian olive, photo courtesy of Clinton Stock

Russian knapweed

Perennial pepperweed

Perennial pepperweed

Russian knapweed flowers

Russian olive
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Russian thistle

Russian thistle

Scotch thistle

Scotch thistle flowers

Sulphur cinquefoil

Teasel

Sulphur cinquefoil
flowers

Scotch broom

Spotted knapweed

Spotted knapweed
seedhead

Tree of heaven. Photo courtesy of
James H. Miller, USDA Forest
Service, Bugwood.org

Tansy ragwort

Tree of heaven. Photo courtesy of

Annemarie Smith, ODNR Division of
Forestry, Bugwood.org
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Water hyacinth

Velvetleaf seedpod

Yellow flag iris

Water hyacinth

Velvet leaf. Photo
courtesy of L. Scott

Yellow toadflax

Wild mustard

Wild chervil

Yellow starthistle
flower

Yellow starthistle
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Home and Garden Pesticides
Appendix I. Home and Garden Pest Management Guide for British Columbia
The following tables include pesticides (including biopesticides) that are registered for use in and around homes and gardens in Canada (Domestic
pesticides) as of January, 2019. The tables are alphabetical by active ingredient, and include some common trade names, information on the plants or
crops they may be used on, and information on the pests they control or suppress.
The registration status of pesticides in Canada is constantly changing, as new reduced risk products are introduced and older products are taken off the
market. For example, many products that were available in the past, such as the insecticides carbaryl (Sevin) and diazinon can no longer be sold in
Canada for domestic use.
Always check the current label and follow all label instructions and precautions when using pesticides. Page 8-4 explains how to find current pesticide
labels on the Web.
Active
Ingredient (AI)

Product (Trade)
Name(s)

Plants/Crops
(Check the current label)

PHI (Preharvest
interval)1

Residential
Applicator
Certificate
Needed2

Comments

roses, many ornamentals,
brassica vegetables, pepper,
eggplant, tomato, lettuce,
celery, pea, bean, strawberry,
cucurbits (see label)
Fruit trees, raspberry,
blackberry, currant, gooseberry,
roses, ornamental trees &
shrubs
cucumbers (greenhouse),
squash, pumpkin, tomatoes
(field and greenhouse)
strawberries, grapes, roses
(see label)
Broad label including most
ornamentals, turf, vegetables,
tree fruit, berries and nuts

0

No

Biological control for suppression of powdery and
downy mildews, leaf spots and botrytis.

1 day

No

Controls mites, scales, peach leaf curl, black knot,
apple scab, powdery mildew, anthracnose, rust,
black spot. Do not use on apricot.

0 days

No

For suppression of powdery mildew,
downy mildew, rose black spot, bacterial canker
(tomato) and angular leaf spot (strawberry).

1 day

Yes

Dormant & growing season liquid copper. Controls
bacterial & fungal diseases including leaf spots, rust,
powdery & downy mildews, fire blight, black spot,
early and late blight, peach leaf curl.

BACTERICIDE / FUNGICIDES
Bacillus subtilis

Bayer Advanced Natria;
Green Earth BioFungicide

calcium
polysulphide
(Lime Sulphur)

Green Earth Lime
Sulphur

citric and lactic
acid

Existens Fungicide &
Bactericide; Bioprotec
Fungicide and
Bactericide

copper, as
copper
octanoate

Cueva concentrate,
Cueva RTU
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Active
Ingredient (AI)

Product (Trade)
Name(s)

Plants/Crops
(Check the current label)

PHI (Preharvest
interval)1

Residential
Applicator
Certificate
Needed2

Comments

Green Earth Bordo
Copper Spray; King
ECO-WAY PTV Potato,
Tomato & Vegetable
Wilson's Roots Liquid
Root Stimulator With
Fungicide
Bioprotec Fruit Tree
Fungicide Concentrate
and RTU
Purespray Green
Concentrate

Fruits, vegetables and
ornamentals

1 day

No

Controls anthracnose, early and late blights, leaf
spots, downy mildew, peach leaf curl, rose black
spot.

softwood and hardwood
cuttings

not used on
food crops

Yes

For propagating new plants from stem and leaf
cuttings. Controls Pythium rots.

apple, crabapple, pear, grape

0 days

No

For suppression of apple and pear scab and
grapevine powdery mildew.

Fruit trees, rutabagas,
blueberries, ornamental trees,
shrubs, grapes

No

Dormant oil and summer oil spray.
Controls scales, pear psylla, mites, mealybugs,
whitefly; suppresses powdery mildew, aphids.

mineral oil

Green Earth
Horticultural Oil

Fruit trees, ornamental trees
and shrubs

0 days
(except 14
days - grape;
21 days –
rutabaga)
0 days

No

mineral oil

Superior Liquid
Insecticide Oil Spray for
dormant trees
Polyoxin D zinc salt
WDG
Regalia Liquid
Fungicide Concentrate
and Ready To Spray
Safer's Defender
Garden Fungicide RTU;
Safer’s Defender
Garden Fungicide II;
Safer’s Defender Rose
& Flower; Green Earth
Garden Fungicide

Fruit trees, ornamental trees
and shrubs

not used on
food crops

No

Dormant oil and summer oil spray. Controls Scale
Insects, Mealybugs, Mites, pear psylla
and other garden pests.
Dormant oil. Kills over-wintering insects including
scale, leafhopper, mites, pear psylla.

Turf and ornamentals

not used on
food crops
0 days

Yes

1 day (21
days wine
grapes)

No

BACTERICIDE / FUNGICIDES
copper, as
tribasic copper
sulphate 53%
etridiazole
+ indole butryric
acid
garlic

mineral oil

polyoxin D zinc
salt
Reynoutria
sachalinensis
extract
sulphur (RTU,
0.4% - 0.9%)

Fruits, berries, grapes,
vegetables, lawns &
ornamentals
vegetables, fruits, ornamentals
and flowering plants

Yes

Control or suppression of turf diseases and botrytis
blight on ornamentals
Suppression or partial suppression of many diseases
including powdery mildew, botrytis, bacterial spot,
downy mildew.
Controls rose black spot, powdery mildew and rust
diseases.
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Active
Ingredient (AI)

Product (Trade)
Name(s)

Plants/Crops
(Check the current label)

PHI (Preharvest
interval)1

Residential
Applicator
Certificate
Needed2

Comments

vegetables, fruits, ornamentals
and flowering plants

1 day (21
days wine
grapes)

No

Controls rose black spot, powdery mildew, rust,
apple scab, brown rot, black knot and some mites.

roses, chrysanthemums,
dahlias, grapes, currants,
strawberries, gooseberries,
beans

1 day

No

Controls rose black spot, powdery mildew, rust,
aphids, mealybugs, spider mites, whiteflies, sawfly,
psyllids.

BACTERICIDE / FUNGICIDES
sulphur 92%

sulphur + soap
(potassium salts
of fatty acids)

Safer’s Sulphur Dust;
Green Earth Garden
Sulphur; King Ecoway
Fruit Tree & Garden
Fungicide
Safer’s 3 in 1 Garden
Spray

1

PHI – Pre-harvest interval: The number of days you must wait before harvesting edible plants, vegetables or fruits after applying a pesticide.
Residential Applicator Certificate –under the IPM Act and Regulations (Ministry of Environment) use of many pesticides on lawns and ornamentals on private land
now requires either a certificate (for residents) or a license (for commercial applicators). Many pesticides that are of low toxicity are exempted.
n/a = not applicable
2
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Active
Ingredient

Product Name

Plants/Crops
(Check the current
label)

PHI (Preharvest
interval)1

Residential
Applicator
Certificate
needed2

Comments

Raid Max, Raid Double
Control, Raid Discrete –
ant baits and roach baits,
various products
Ant B Gon, Antout, Ant
Killer, Ant Trap, Ant Bait,
Ant Control System,
Outdoor Ant Stakes, Ant
Bait Gel, Ant Bait Stakes
Safer’s BTK Biological
Insecticide,
Bioprotec Eco,
BTK-Bioinsecticide

Not for use on plants

not used on
food crops

No

See label. Ant and roach baits for use indoors.
Do not remove bait from bait stations. Do not
place on surfaces used for food preparation.

Not for use on plants

not used on
food crops

No

Liquid bait or bait stations. Toxic to pets and
children. No direct contact with food or crops.
Note, borax baits (dusts, granular and liquid)
that are not in bait stations are being phased
out.
Controls caterpillars only, including cabbage
looper, leafrollers, diamond back moth,
hornworms, tent caterpillars, spruce budworm,
gypsy moth and other listed insects; non-toxic to
bees and beneficial insects.
Controls mites, scales, peach leaf curl, black
knot, apple scab, powdery mildew, anthracnose,
rust, black spot. Do not use on apricot.

SBM Advanced Season
Long Grub Control

Residential turfgrass,
including lawns around
shrubs and trees

INSECTICIDES
abamectin +
avermectin B1

borax

Btk (Bacillus
thuringiensis)

calcium
Polysulphide
(Lime Sulphur)
carbaryl
cyfluthrin
diatomaceous
earth
imidacloprid

Most vegetables, fruits
0 days
No
and outdoor ornamentals;
Greenhouse peppers,
cucumbers, tomatoes,
roses and chrysanthemum
Green Earth Lime Sulphur
Fruit trees, raspberry,
1 day
No
blackberry, currant,
gooseberry, roses,
ornamental trees & shrubs
Registration of Carbaryl (Sevin) has been discontinued in Canada for home and garden use. Pest control products containing carbaryl are no
longer available for purchase. Supplies on hand may be used until March 31, 2019.
Raid Max, Raid Spider,
For use as spot treatment
No – aerosol
Formulated with pyrethrins for control of
Raid Ant and Roach
within homes
containers
crawling insects such as ants and spiders.
See silicon dioxide
Not used on
food crops

Yes

Controls soil inhabiting larvae of European
chafer beetle, Japanese beetle, and Black
Turfgrass Ataenius beetle and for the
suppression of European crane fly larvae
(leatherjackets).
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Active
Ingredient

Product Name

Plants/Crops
(Check the current
label)

PHI (Preharvest
interval)1

Residential
Applicator
Certificate
needed2

Comments

malathion

Malathion (various brands)

Vegetables, fruits, flowers
and ornamentals

3-14 days (see
label)

No – food
crops;
Yes ornamentals

mineral oil

Purespray Green
Concentrate

Fruit trees, rutabagas,
blueberries, ornamental
trees, shrubs, grapes

No

mineral oil

Green Earth Horticultural
Oil

Fruit trees, ornamental
trees and shrubs

0 days
(except 14
days - grape;
21 days –
rutabaga)
0 days

mineral oil

Pure Spray Green
Concentrate

Fruit trees, ornamental
trees and shrubs

n/a

No

permethrin

Bio-Environmental
Permethrin; Wilson
Ambush; Laters Origins;
Bug X Tree & Garden,
Protector House & Garden;
C2 Insecticide; Wilson Fruit
Guard, Sure Spray Back
Insecticide; Bug Kill Flora;
Docktor Doom Thrip Killer

ornamental trees and
shrubs, fruit trees, grape,
cabbage, cauliflower,
broccoli, brussels sprouts,
corn, pepper, tomato,
potato

1 to 21 days
(see label)

No – food
crops;
Yesornamentals

Organophosphate; strong odour, toxic to bees.
Controls most insects.
Do not use malathion products that are older
than 1 year. Over time a more toxic chemical can
form in malathion. To dispose of unwanted
pesticides, bring them to a local Household
Hazardous Waste collection depot. For locations
see the Product Care ReGeneration website
Dormant oil and summer oil spray.
Controls scales, pear psylla, mites, mealybugs,
whitefly; suppresses powdery mildew, aphids.
Do not use dormant oil before or during freezing
temperatures or rain.
Dormant oil and summer oil spray. Controls
scale Insects, mealybugs, mites, pear psylla
and other garden pests. Do not use dormant oil
before or during freezing temperatures or rain.
Dormant oil. Kills over-wintering insects
including scale, leafhopper, mites, pear psylla.
Do not use dormant oil before or during freezing
temperatures or rain.
Synthetic pyrethroid, liquids and aerosols.
Harmful to bees and beneficial insects; repeated
use may cause a build-up of mites. Controls
spruce budworm, sawflies, gypsy moth, tent
caterpillar, fall webworm, aphids, bud moth,
leafhopper leafminer, fruitworm, apple maggot,
leafrollers, mullein bug, codling moth, pear
psylla, cabbage worm, crucifer flea beetle, corn
borer, corn earworm, colorado potato beetle,
potato flea beetle.

INSECTICIDES

No
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Active
Ingredient

Product Name

Plants/Crops
(Check the current
label)

PHI (Preharvest
interval)1

Residential
Applicator
Certificate
needed2

Comments

permethrin

Crawling insect killer;
Wasp and Hornet Killer;
Flea and Tick Killer;
(various brands)

Crack, crevice and spot
sprays for indoor and
outdoor use. Some uses
on ornamental plants. See
label.

Not used on
food crops

No – aerosol
containers

D-phenothrin +
prallethrin

ETOC Pressurized Spray
2594, Doktor Doom Sleep
Tight, Raid Mosquito and
Fly Killer 2
Insecticidal Soap (various
brands)

Not for use on plants

Not used on
food crops

No

houseplants, vegetables,
fruits, shrubs, trees or
greenhouse plantings

0 days

No

propoxur

Hornet and Wasp Killer,
Crawling Insect Killer,
Household Insect Spray, &
others (various brands)

Not for use on plants

Not used on
food crops

No

pyrethrins

Botanics, Bug-B-Gon,
Trounce, Scotts Ecosense,
NEU1161I, Doktor Doom
Botanics, Green Earth
Biomist, Pyrocide, Safers
Vegetable garden (various
brands)

Flowers, ornamental trees
and shrubs, houseplants,
vegetables, fruit trees,
grapes. See label.

1 day

No

Synthetic pyrethroid; harmful to bees and
beneficial insects; aerosols, foams, & liquid
formulations. Also available in various mixtures.
Controls spiders, sowbugs, earwigs,
cockroaches, crickets, millipedes, silverfish, ants,
fleas, carpet beetles, brown dog ticks.
Pressurized sprays for indoor use. includes
products for control of ants, bed bugs, crickets,
spiders, ticks, fleas and carpet beetles, house
flies and mosquitoes. See label for uses.
Low toxicity contact insecticide for aphids,
spider mites, whitefly, scale, rose and pear slugs,
mealybugs; low toxicity to bees and beneficial
insects; non-persistent. Some formulations are
in mixtures.
Carbamate insecticide for wasps and crawling
insects around buildings; mainly for outdoor
uses; some products may be used indoors in bait
trays. Some formulations are in mixtures. Some
products and uses have been discontinued, ask
retailer for alternative products.
Natural insecticides obtained from pyrethrum
flower. Controls sucking and chewing insects
such as caterpillars, beetles, leafhoppers, thrips,
stink bugs, whitefly and spider mites. Repeated
use of pyrethrins will cause a build-up of mites.
Also used in aerosols and flea and tick products,
and for household insects. Some formulations
acceptable in organic production.

INSECTICIDES

potassium salts
of fatty acids
(soap)
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Active
Ingredient

Product Name

Plants/Crops
(Check the current
label)

PHI (Preharvest
interval)1

Residential
Applicator
Certificate
needed2

Comments

Ant dust; Ant Blaster;
Antout; Bugout,
Insectigone; Diatomaceous
Earth; Earthblends; Insect
Controller; Insect Stop;
Indoor/Outdoor Insect
Dust
House and garden bug
sprays, wasp and hornet
sprays (various brands)

For indoor and outdoor
use in the home and
garden. See label.

not used on
food crops

No

Natural insecticide; controls crawling insects
such as ants, cockroaches, earwigs, fleas,
silverfish, bedbugs, millipedes. May be used with
bait/attractants as per label. Also found in
mixtures with pyrethrins.

Household insects, hornet
and wasp sprays. Some
uses on ornamentals and
house plants. See label.

not used on
food crops

No

Verbenone Pouch
Mountain Pine Beetle
Repellent

Pine trees

not used on
food crops

No

Synthetic pyrethroid used in aerosol and RTU*
formulations. Controls sucking and chewing
insects on ornamentals and house plants, and
crawling and flying indoor and outdoor insects
such as hornets, wasps, fleas, ants, bedbugs,
carpet beetles and cockroaches. After a reevaluation, the PMRA is proposing continued
use of products containing tetramethrin.
Mountain pine beetle repellent.

INSECTICIDES
silicon dioxide
(diatomaceous
earth)

tetramethrin

verbenone

1

PHI – Pre-harvest interval: The number of days you must wait before harvesting edible plants, vegetables or fruits after applying a pesticide.
Residential Applicator Certificate –under the IPM Act and Regulations (Ministry of Environment) use of most pesticides on lawns and ornamentals on private land
now requires either a certificate (for residents) or a license (for commercial applicators). Many pesticides that are of low toxicity are exempted.
n/a = not applicable
*RTU = ready to use
2
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Active
Ingredient(s)
(AI)

Product Name

Where to use
(check label)

Residential
Applicator
Certificate
Needed1

Usage and Comments

Weedex Dandelion Bar or
Stick
Killex; Weedex; Weedout,
Clear Choice, Co-op
Premium, Smartones

Lawns

yes

Lawn herbicide for broadleaf weeds including dandelion, plantain.

Lawns

yes

Horticultural Vinegar, EcoClear, Path Clear, Wilson
Lawn Weedout Ultra,
Grotek Elimaweed, Total
Wipeout
Bioprotec Lawn Herbicide

Gardens, sidewalks,
patios, driveways

No

Lawns

No

corn gluten meal

Turfmaize, Nutrite PreEmergent, WOW!, PlantProd Ultimate, Vigoro

Lawns

No

Lawn herbicide for broadleaf weeds including dandelion, plantain,
chickweed, clover, bedstraw, black medick, English daisy, curled
dock, heal-all, ground Ivy, knotweed, poison ivy, ragweed,
shepherd's-purse.
Non-selective control of broadleaf and grassy weeds in and around
the garden, on patios, sidewalks, driveways, under fences, and
around established trees and shrubs. Grotek Elimaweed can no
longer be sold in Canada for use by home gardeners, but supplies on
hand may be used until February 3, 2021.
For partial suppression of clover, bird’s-foot trefoil, black medic and
wood sorrel in established lawns.
Inhibits seed germination of large crabgrass, white clover and
dandelion in established residential lawns. Some products labeled
for inhibition of grass and broadleaf weed seed germination in
flower, fruit and vegetable gardens, around established plants.

dicamba
dichlobenil

See 2.4-D + dicamba + mecoprop
Casoron
Established
plantings of woody
ornamentals and
fruit trees/shrubs
RootX
Sanitary and storm
sewers
Wipe-Out
Sidewalks, patios,
driveways

HERBICIDES
2,4-D
2,4-D + dicamba
+ mecoprop

acetic acid

citric + lactic acid

dichlobenil
glufosinate
ammonium
glyphosate

Roundup, TotalEx, Glyfos,
Byebye Weed and others

Sidewalks, patios,
driveways, gardens

Yes – ornamentals
No – food crops

For control of annual grass and broadleaf weeds and some perennial
weeds in established plantings of roses, rhododendrons, evergreens,
tree fruits, bush fruits and woody ornamentals.

No

For control of roots in residential sanitary and storm sewers.

Yes

Non-selective herbicide; no soil residue. Controls most annual
weeds and top growth of perennial weeds. Used to control
undesirable vegetation in areas such as patios and driveways.
Systemic, non-selective herbicide, controls broadleaf, grass and
perennial weeds; no soil residue. Available in ready to use and
concentrate form.
*Residential Applicators Certificate is not needed for control of
weeds on hard surfaces such as cracks in driveways, or for control of
regulated or invasive weeds, or for weeds poisonous to touch (such
as poison ivy, giant hogweed).

Yes – for weed
control in
landscaped areas
No – for
exempted* uses
(see note to right)
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Active
Ingredient(s)
(AI)

Product Name

Where to use
(check label)

Fiesta, Neu1173h, Weed B
Gon, Scotts EZ Lawn Weed

Lawns

Residential
Applicator
Certificate
Needed1

Usage and Comments

HERBICIDES
Iron (present as
FeHEDTA)

No

For control or suppression of broadleaf weeds on lawn turf,
including dandelion, English daisy, clover, black medic, bull thistle,
Canada thistle, chickweed, buttercup, plantain moss, and algae.
mecoprop
Chickweed, Clover &
Lawns
Yes
Lawn herbicide for broadleaf weeds including white clover,
Thistle Killer
chickweed, buttercup, cornspurry, plantain, Canada thistle and
stitchwort. Also sold in mixtures with 2,4-D and dicamba (see
above).
potassium salts
De-Moss, Moss Killer,
Lawns, ornamental
No
For control of moss, algae, lichens, and liverworts on lawns,
of fatty acids
Moss Control
gardens, hard
ornamental gardens, bark mulch, and hard surfaces such as roofs,
(soap)
surfaces
sidewalks.
sodium chloride
A.D.I.O.S. Bio-herbicide,
Sidewalks, patios,
No
Post-emergent herbicide for control of broadleaf weeds in
Weedout
driveways
residential land, along driveways, walkways and in vacant lots,
including dandelion, ragweed, ground ivy, white clover, and poison
ivy.
1
Residential Applicator Certificate –under the IPM Act and Regulations (Ministry of Environment) use of most pesticides on lawns and ornamentals on private land
now requires either a certificate (for residents) or a license (for commercial applicators). Many pesticides that are of low toxicity are exempted.
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Active
Ingredient(s)
(AI)

Product Name

Where to use
(Check the
current label)

Residential
Applicator
Certificate
Needed1

Usage and Comments

Vegetable, fruit and
ornamental
gardens
Vegetable, fruit and
ornamental
gardens

No

Slug and snail bait. Not harmful to pets, birds or wildlife.

No – food crops;
Yes- ornamentals

Slug and snail bait. Liquid and pellet formulations. Bait must be kept
away from pets and children. Do not use on edible plants. Do not
use on turf.

Some products for
indoor/outdoor
use; some
products for indoor
use only (see label)
Some products for
indoor/outdoor
use; some
products for indoor
use only (see label)
Some products for
indoor/outdoor
use; some
products for indoor
use only (see label)
Some products for
indoor/outdoor
use; some
products for indoor
use only (see label)
Outdoor use, inside
rodent burrows

No

Rat and mouse baits.
Bait must be placed in tamper resistant bait. Place away from food
and avoid contamination of food surfaces. Keep away from children,
pets and livestock.

No

Rat and mouse baits.
Bait must be placed in tamper resistant bait. Place away from food
and avoid contamination of food surfaces. Keep away from children,
pets and livestock.

No

Rat and mouse baits.
Bait must be placed in tamper-resistant bait stations. Place away
from food and avoid contamination of food surfaces. Keep away
from children, pets and livestock.

No

Rat and mouse baits.
Bait must be placed in tamper-resistant bait stations. Place away
from food and avoid contamination of food surfaces. Keep away
from children, pets and livestock.

No

Produces toxic sulphur gases inside holes, tunnels, and burrows for
control rats, moles, pocket gophers and ground squirrels.

MOLLUSCICIDES (slug and snail control)
ferric phosphate

Sluggo, Slug B Gone, EscarGo, Slug and Snail Bait

metaldehyde

Slugout, Slug and Snail
Pellets, Xiren, Escar-Go 3
or 5

RODENTICIDES
bromethalin

Tomcat mouse killer,
Tomcat rat killer

chlorophacinone

Ratol, Rozol, Ground Force
Rat and Mouse Killer,
Wilson Mouse Treat,
Riddex, and others

diphacinone

T1 Rat I, Farm and Ranch,
Tomcat, Wilson Riddex,
Ramik, Ditrac (various
brands)

warfarin

Warfarin Bait, Warfarin
Rat and Mouse Killer
(various brands)

sulphur

The Giant Destroyer

1

Residential Applicator Certificate –under the IPM Act and Regulations (Ministry of Environment) use of most pesticides on lawns and ornamentals on private land
now requires either a certificate (for residents) or a license (for commercial applicators). Many pesticides that are of low toxicity are exempted.
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Active
Ingredient(s)
(AI)

Product Name

Where to use
(Check the
current label)

Residential
Applicator
Certificate
Needed1

Usage and Comments

Rodent repellent, Animal
Repellent, Animal Barrier,
Animal Defend, (many
brands)
Deer-Away, Horti-Kure
squirrel repellent

Tree bark,
ornamental plants,
fences, siding,
garbage cans
Conifer seedlings,
ornamentals, fruit
trees, tulip bulbs

No

Scentagone, Chemfree
Critter Ridder

soil, mulch, lawns,
ornamental plants,
garbage containers

No

Repellents for wild and domestic animals including dogs, cats,
rabbits, raccoons, beavers, mice, rats, deer, squirrels, voles,
porcupines and some types of birds. Apply to dry surfaces. Never
use on food, edible plants or directly on the fruit or nuts of trees.
Repellents for deer and elk; used to protect conifer seedlings and
ornamentals; squirrel repellent used to protect tulip bulbs. On fruit
trees use when dormant or after harvest. Some products not for use
on food crops.
Repellent for dogs, cats, raccoons, skunks, groundhogs and squirrels.
Do not use on food or edible plants, or where children will play.

Bobbex Deer & Rabbit

ornamental plants

No

To prevent or feeding damage to outdoor ornamental plants by deer
and rabbits and hares. Do not apply to food plants.

Dog Repellent, Dog
Deterrent, Dog Beware,
Dog & Coyote Attack
(many brands)
Plantskydd Deer Repellent

Self defence against
aggressive dogs

No

Pepper sprays, for use against aggressive dogs only. See label.

conifer seedlings

No

Shoo Bird Repellent,
Tanglefoot Bird Repellent,
Super Hunter
Skoot repellent

window sills, eaves,
ledges and roofs

No

dormant
ornamentals and
fruit trees

Yes

For use on cedar, fir, pine, and spruce seedlings to prevent feeding
damage by deer and elk.
Repellent for birds, including pigeons, starlings and sparrows A soft,
sticky material applied to window sills, eaves, ledges and roofs, to
prevent birds from roosting.
Repellent for rabbits, mice and deer; used to protect ornamental
shrubs, trees and perennials and young fruit trees. Do not use on
plants or plant parts that will be eaten.

ANIMAL REPELLENTS
denatonium
benzoate

putrescent whole
egg solids

oil of black
pepper
+ piperine
+ capsaicin
capsaicin +
wintergreen oil +
castor oil + fish
oil + garlic oil
capsaicin

dried blood
polymerized
butenes
thiram

No

1

Residential Applicator Certificate –under the IPM Act and Regulations (Ministry of Environment) use of most pesticides on lawns and ornamentals on private land
now requires either a certificate (for residents) or a license (for commercial applicators). Many pesticides that are of low toxicity are exempted.

Appendix I – Home and Garden Pesticides - Home and Garden Pest Management Guide

I-11

Aids to Calculation & Measurement
Appendix II - Home and Garden Pest Management Guide
Avoid measuring and mixing pesticides by selecting ready-to-use formulations. However, if you need to
mix pesticides, home gardeners should purchase a set of metric measuring spoons (1, 2, 5, 15 and 25 mL
sizes) for easy measurement of pesticides. Mark these measuring spoons “pesticides” so they are not used
for measuring food or household items. Store them with your pesticides. Most Domestic pesticide labels
give recommendations in mL for both liquid and dry formulations so you don’t have to have an expensive
scale to weigh tiny quantities. Another important tool is a metric tape measure so you can measure the
area that needs treatment. Accurately measuring and mixing helps avoid overuse of pesticides.

USEFUL MEASUREMENTS – ENGLISH SYSTEM
1 Imperial gallon = 4 quarts = 8 pints =160 fl.oz. =
10 lbs
of water = approximately 1.2 U.S. gallons
1 U.S. gallon = .8345 or approximately 5/6
Imperial gallon = 8.3 lbs water
1 Imperial pint = 20 fl. oz. = 2.5 cups = 570 mL
1 U.S. pint = 16 fl. oz. = 2 cups = 475 mL
1 pound (lb.) = 16 ounces
1 tablespoon = 3 teaspoons = 14 mL
2 tablespoons = 1 fluid ounce = 28 mL

1 mile = 5,280 feet = 1,760 yards
1 yard = 3 feet = 36 inches
1 foot = 12 inches
1 acre = approximately 209 X 209 feet = 43,560 sq.
ft.
1 square yard = 9 square feet
1 square foot = 144 square inches
1 cubic foot = 1728 cubic inches
1 cubic yard = 27 cubic feet
1 rod = 5.5 yards = 16.5 feet

USEFUL MEASUREMENTS – METRIC SYSTEM
LINEAR MEASURE
10 millimetres (mm) = 1
centimetre
100 centimetres (cm) = 1 metre
SQUARE MEASURE (AREA)
100cm x 100cm = 10,000cm2 =
1m2
100m x100m = 10,000m2 =
1hectare

CUBIC MEASURE
Dry Measure

MASS (WEIGHT) MEASURE
100 grams = 0.1 kilogram (kg)

1,000,000 cubic cm = 1 cubic
metre
Liquid Measure

1000 grams = 1 kilogram (kg)

100 millilitres (mL) = 0.1 litre
(L)
1000 milliitres (mL) = 1 litre (L)

DRY – LIQUID
EQUIVALENTS
1 cubic centimetre (cm3) = 1 mL
1 cubic metre (m3) = 1000L

PARTS PER MILLION AND WEIGHT/VOLUME EQUIVALENTS
1 percent (%) = 10,000 parts per million (ppm)
1 fl. oz./Imperial gallon = 6250 ppm
1 gallon in 1,000,000 gallons = 1 ppm
1 litre in 1,000,000 litres = 1 ppm
1 gram water = 1 millilitre water @ 4C

1 milligram (mg) /litre (water) = 1 ppm
1 gram (g) /litre (water) = 1000 ppm
1 millilitre (mL) /litre = 1000 ppm
1 mL / 1000 litres = 1 ppm
1 kilogram water = 1 litre water @ 4C
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METRIC CONVERSION TABLE
When You Know
To Find

inches (in.)
feet (ft.)
yards (yd.)
miles (mi.)
centimetres (cm)
metres (m)
square inches
(sq.in.)
square feet (sq.ft.)
square yards
(sq.yd.)
acres
square centimetres
square metres (m2)
hectares (ha)
cubic inches
(cu,in,)
cubic yards (cu.yd.)
fluid ounces
Imperial quarts
Imperial gallons
U.S. gallons

Multiply
by
Divide
By
LENGTH
2.5
30
0.9
1.6
0.4
1.1
AREA
6.5

To Find
When You
Know
centimetres
centimetres
metres
kilometres
inches
yards
square cm

0.09

square metres

0.8

square metres

0.4
0.16
1.2
2.5
VOLUME
16
0.8
28
1.1
4.54
3.8

When You
Know
To Find

Multiply By
Divide By

To Find
When You
Know

MASS(WEIGHT)
28
grams
0.45
kilograms
0.9
metric tonnes (t)
0.035
ounces
2.2
pounds
1.1
short tons
TEMPERATURE
- 32 then X
Fahrenheit (F)
Celsius (C)
5/9
X 9/5 then + Fahrenheit (F)
Celsius (C)
32
PRESSURE
ounces (oz.)
pounds (lb.)
short tons
grams (g)
kilograms (kg)
metric tonnes (t)

hectares
square inches
square yards
acres

pounds / sq.in.
pounds / sq.in.

cubic
centimetres
cubic metres
millilitres (mL)
litres
litres
litres

tsp. / Imp. gal.
tbsp. / Imp. gal.
cups / Imp. gal.
oz./gal.
lb./acre
ounces / sq. ft.
oz./ ft. of row
feet / second

6.9
0.069

kilopascals( kPa)
bars

APPLICATIONS
1
mL or grams / L
3
50
6.2
0.0033
305
93
0.3

mL or grams / L
mL or grams / L
mL / L
oz. / yd
grams / m
grams / m of
row
metres / second
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Glossary
Appendix III. Home and Garden Pest Management Guide

Abiotic disorder– problems caused by non-living
agents such as drought, frost and nutrient
deficiencies.

Auricle – an appendage near the lower part of a
leaf blade or petal; it may be pointed, or rounded
and shaped like an ear lobe.

Abscission – the dropping of leaves, flowers or
fruit by a plant.

Axil – the area on the stem of a plant where a leaf
is attached. An axillary bud that can give rise to a
new shoot is often present in the axil. It may
remain dormant until the apical bud or shoot is
damaged or removed.

Active ingredient – that part of a pesticide
formulation that is toxic to the pest, usually
expressed in percent for dry formulations and in
grams/litre for liquids.
Aerosol pesticide – a pesticide formulated with an
inert gas in a small, pressurized can. It is released
as a fine mist when the nozzle is opened.
Alkaloids – naturally occurring nitrogenous
compounds found in plants that often have affects
on animals that consume them, for example,
caffeine, codeine, colchicine, morphine, nicotine,
solanine.
Alien Pest – non-native or exotic pest species (e.g.
insect, plant disease, weed, nematode or animal)
that has been introduced to a new area outside of
its natural habitat.
Anther – the pollen-bearing, enlarged portion at
the top of the stamen in the flowers of higher
plants.
Annual – a plant that grows from seed, produces
seed and dies within one year.
Anticoagulant – an ingredient of rodenticides
which causes death by internal bleeding.
Attractant – a chemical released into the
atmosphere by one organism that attracts another
organism. For example, members of the cabbage
family attract cabbage insects; female codling
moths attract male codling moths.

Bacterium (plural:bacteria) – a one celled
microorganism, larger than a virus but smaller
than a fungus, some species of which cause
disease in plants and animals.
Biennial –a flowering plant that takes two years to
complete its lifecycle; it flowers, produces seed
and dies in the second year.
Biological control – the use of living organisms
such as predatory and parasitic insects, bacteria,
fungi, nematodes and birds to manage pest
populations.
Biological Pesticide –a biological control agent,
normally a pathogen or micro-organism,
formulated and applied in a way similar to a
chemical pesticide, and used for the management
of a pest population.
Biotic – in the context of plant disease, problems
caused by living agents such as bacteria and fungi.
Broad spectrum pesticide – a pesticide capable of
killing or affecting a wide range of pests as well as
beneficial organisms.
Broadcast application – an application over an
entire area.
Brood – a nest of wasps, hornets, ants or termites
containing eggs and developing young. Insects
with more than one generation per year are said
to have more than one brood.
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Bulb – a short underground stem, with many
fleshy scale leaves filled with food that enable the
plant to overwinter and re-emerge the following
year.
Callus – plant tissue of cambial origin that forms in
response to injury or infection by pathogens.
Cambium – the layer of cells in a plant stem which
gives rise to the photosynthate conducting tissue
(phloem) and the water and nutrient conducting
tissue (xylem).
Canker – a raised or sunken damaged area on
woody tissue that may contain fruiting bodies if it
was caused by a fungus.
Caterpillar – the larval stage of moths, butterflies
and sawflies.
Chlorophyll – the green pigment in plant leaves
that traps light energy from the sun.
Chlorosis – yellowing of plant tissue that is
normally green; lacking in chlorophyll; may
indicate a nutrient deficiency.
Conifer – a tree or shrub that has cones and
needles; most are evergreen.
Contact insecticide – an insecticide that kills on
contact and does not need to be eaten or inhaled.
Corm – the fleshy, underground stem of a
gladiolus or crocus that serves as the
overwintering storage organ; similar to a bulb.
Cortex – the layer of cells between the epidermis
and the vascular tissue in the stem of a plant.
Cotyledon – the seed leaf of a plant which opens
after seed germination but before the first true
leaves develop. Broadleaved plants have two and
are called “dicots”; grass-like plants have only one
and are called “monocots”.

Crown – junction of stem and root of a plant,
usually at the soil line, sometimes called the
“collar”; may also mean the top of a tree.
Days to harvest – the number of days which must
pass after a pesticide has been applied to a food
crop before the crop can be safely harvested for
use, also known as pre-harvest interval.
Cuticle – the relatively impermeable surface layer
on the epidermis of plants and fruits; may be
damaged by excessive rates of solvent-containing
surfactants or pesticides leading to desiccation.
Deciduous plants – woody plants that lose their
leaves in fall and have bare branches over winter;
most are broadleaved, an exception being larch, a
conifer.
Deficiency – suffering from less than optimum
growth due to inability to take up an essential
element from the rooting medium.
Desiccation – the process of drying.
Diatomaceous earth – natural insecticide
composed of silicon dioxide from the decomposed
shells of diatoms.
Dormancy – the period when the plant is alive but
not growing due to low temperature or lack of
water.
Edema – see oedema.
Emulsifiable concentrate – a liquid pesticide
formulation which mixes with water for
application.
Eradicate – to remove or destroy completely;
eradication is sometimes a strategy for eliminating
a newly introduced exotic pest.
Evergreen – a woody plant that maintains it’s
leaves over the winter; may be a conifer, such as
spruce or a broadleaved plant, such as arbutus.

Crawler – immature, mobile stage of a scale insect.
Excluded pesticide – pesticides the BC Ministry of
Environment lists in Schedule 2 of the BC IPM Act

2

Glossary - Home and Garden Pest Management Guide

Regulations. A license or certificate is not required
to use excluded pesticides listed in Schedule 2.

Host – the plant, insect or other organism on
which a parasite or predator depends for growth
and survival.

Foliage – the leaves of a plant.
Formulation – The pesticide product containing
the active ingredient, the carrier, and other
additives required to make it ready for sale; the
mixture of ingredients in a pesticide container.
Frass – excrement (faeces) of an insect.
Fruiting body – a fungal structure, such as a
mushroom, that contains one or more types of
spores for reproduction.
Fungus (plural:fungi) – an organism that is larger
and more highly evolved than a bacterium but
lacking in the chlorophyll of higher plants, some
species cause disease in plants and animals.
Fungicide – a pesticide designed to control fungi.
Gall – an abnormal swelling on a plant often
caused by a disease or insect invasion.
Girdle – damage to the epidermis and underlying
tissues all the way around the stem by various
agents. For example: weevils, damping-off fungi,
fertilizer burn, string trimmer injury.
Grub – the larval stage of a beetle, usually shorter
and C-shaped in comparison to a caterpillar.
Herbaceous – a plant having no woody tissue that
would allow it to form a hard skeleton aboveground.
Herbicide – a pesticide designed to control plants,
usually weeds.
Hibernaculum – in zoological terms, a place where
an animal hibernates for the winter. For example,
the covered egg mass of the cherry ermine moth.
Honeydew – sweet substance secreted by aphids
and certain other insects that may accumulate on
leaves and drip to the ground; may be colonized by
sooty-mould fungi.

Hot-shot wire – in a multi-strand wire fence
designed to exclude wildlife, a single wire which
carries an electric current.
Humus – the highly organic component of soil
composed largely of decayed vegetation. It aids
plant growth by holding moisture in the soil and
slowly releasing nutrients.
Hypocotyl – the portion of a plant between the
cotyledons and the root. It is most apparent in
bean plants.
Infected - a plant or animal that has been
penetrated by a fungus or other organism that
may have a detrimental effect on it.
Infested – a plant, animal or geographical area
that has been populated by insects or other
organisms that may have a detrimental effect on
it.
Insect – an organism characterized by various life
stages in which the adult has three body segments
and three pairs of legs.
Insecticide – a pesticide designed to control
insects.
Integrated pest management (IPM) – managing
pest populations using a combination of
techniques including prevention, identification,
monitoring, injury thresholds, physical control,
mechanical control, biological control, chemical
control and post-treatment evaluation.
Internode – the space between nodes on a plant
stem (see “node”).
Invasive alien pest – non-native or exotic pest
species (e.g. insect, plant disease, weed, nematode
or animal) that has been introduced to a new area
outside of its natural habitat, and has the potential
to spread and cause damage.
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Larva (plural:larvae) – the second life stage of an
insect which hatches from an egg and often causes
damage to plants.
Leach – in gardening terms, to remove salts from
the growing medium by flooding with water that is
low in salts. For example, nitrogen salts are
leached out of well-drained soils during winter
rains.
Leader – the uppermost shoot of a plant which can
be pruned or trained to influence future form and
size. In the event of loss, a lower shoot can be
trained to take over the role of leader.

Mycelium – a plural term for the network of
strands making up the vegetative tissue of a
fungus. A single strand is called a hypha.
Necrosis – dead or dying tissue; may appear as
grey or black areas on leaves.
Nematode – elongated, cylindrical worm, often
microscopic, that lives in soil or water and may
parasitize plants or animals.
Nematicide – a pesticide designed to control
nematodes; not generally used in home gardens.

Lenticel – a tiny pore in the stem, root or fruit of a
plant which allows for gas exchange similar to the
stomate of a leaf.

Node – the normal swelling which occurs at
regular spacing on a plant stem and can give rise to
new leaves and shoots.

Lesion – a visible injury which may be of minor
importance or an indication of disease or insect
activity.

Non-selective Herbicide – a herbicide capable of
killing or affecting all plants.

Maggot – the leg-less larva of a fly.
Metamorphosis – the change in form that takes
place as an insect grows from the immature to the
adult stage.
Microorganism – a small organism such as a
bacterium that is invisible to the naked eye; also
called, “microbe”.
Mines – serpentine or blotchy tunnels in leaves
caused by leaf mining insects.
Mite – an organism smaller than an insect which
has eight legs, closely related to spiders.
Miticide – a pesticide designed to control mites,
also referred to as an acaricide.
Mollusc – a soft-bodied animal such as a clam,
oyster, slug or snail.
Molluscicide – a pesticide designed to control
slugs and snails.
Mulch – a covering on the soil surface to conserve
moisture and discourage weeds.

4

Nutrient – an essential element for plant growth.
Both major and minor elements are required for
optimum growth. The major elements which are
needed in largest amounts for plant growth are
nitrogen, phosphorus, potassium, calcium and
magnesium. The minor elements include boron,
iron, manganese, molybdenum, sulphur, zinc and
copper.
Oedema – puffy ruptures in the epidermis due to
accumulation of liquid in the underlying leaf tissue;
usually related to day/night temperature
fluctuations; a common problem with cabbages in
the fall.
Parasite – an organism that lives in or on another
organism, called a host, and derives nourishment
from it. The host may or may not be killed by the
parasite.
Parasitoid – a parasitic insect that lives in the body
of the host and emerges as an adult after the host
dies.
Pasteurized – in referring to soil or rooting
medium, heating to kill pathogens; 50C to 80C
for 30 minutes is usually recommended depending
on the organisms present in the soil.
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Pathogen – an organism that can cause disease in
another organism.
Pedicel – stalk of a single flower in a cluster.
Peduncle – stalk of a flower cluster.
Perennial – A plant that lives for many years. In
cold climates, herbaceous perennials die back to
the soil line in the winter and re-emerge in the
spring.
Pest – an organism, such as an insect, bacterium,
fungus, weed or rodent that causes damage or
irritation to plants or animals.

pollination of a nearby tree of another variety of
the same species.
Post-emergence – after a plant has emerged from
the soil; in the case of herbicide application,
applied after the crop or weed has emerged
aboveground.
Predator – an animal that kills other animals and
feeds on them.
Pre-emergence – before a plant has emerged from
the soil; in the case of herbicide application,
applied before the crop or weed has emerged
aboveground.
Pre-harvest interval – see PHI

Petiole – stalk of a leaf.
pH – a measure of soil acidity or alkalinity ranging
from 1 to 14, most plants grow in the range of pH
5 (acidic) to 7.5 (alkaline).
Pheromone – a chemical produced by an animal to
attract other animals of the same species
PHI (pre-harvest interval) - the minimum number
of days to wait before harvesting a crop after a
pesticide application; PHI’s are on pesticide labels.

Pupa (plural:pupae) – a non-feeding stage present
in some insects which permits the metamorphosis
from larva to adult. For example, the change from
caterpillar to butterfly.
Quarantine pest – A regulated pest of potential
economic importance for a specific area, either not
occurring in that area, or of restricted distribution,
and the target of a formal control or eradication
programs.

Phloem – photosynthate-conducting tissue of
higher plants.

Ready-to-use pesticide (RTU) – a pesticide that is
ready to use when purchased; it requires no
mixing or special application equipment.

Photosynthate – Sugar or starch created in plant
leaves through the action of sunlight on carbon
dioxide and water.

Repellent – in the context of pesticides, a
compound that drives pests away without killing
them.

Phytoplasma – microsopic, bacteria-like organism
that lacks a cell wall and is found in the phloem of
a host plant. Aster yellows is an example of a
disease caused by a phytoplasma.

Residential Applicator Certificate (RAC) – a
certificate that can be obtained by landowners in
B.C. from the Ministry of Environment to enable
them to apply certain Domestic class pesticides to
landscaped areas of their land.

Phytotoxic – injurious to plants.
Pollinator – an insect, such as a honeybee, that
carries pollen from flower to flower while
collecting nectar.

Resistant – able to withstand conditions that
would damage other closely related members of
the species. For example, some varieties of plants
are resistant to certain plant diseases; and some
pests may develop resistance to certain pesticides.

Pollinizer – in tree fruits, a variety which provides
compatible pollen at the correct time to permit
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Rhizomorph – a thick-walled aggregation of
mycelium, resembling a root, or in the case of the
fungus causing Armillaria root rot of plants, a boot
lace, which grows outward through the soil from
an infected host plant.
Rodenticide – a pesticide designed to control
rodents.
Roguing – removing off-type or diseased plants,
taking care not to contaminate the healthy plants
in the process. In some cases, the rogued plants
should be removed from the garden to a sanitary
landfill or effective composting facility.
Root crop – a commonly used term to describe
vegetables grown for their edible roots, for
example, carrots, rutabagas, parsnips.
Run-off – spray to run-off is when the plant leaves
are wet and spray has just begun to drip off the
leaves.
Saprophyte – an organism that derives
nourishment from non-living materials.

Sooty mould – a dark-coloured superficial,
saprophytic fungus that forms colonies on plant
parts; especially on leaves having honeydew
deposits from insects.
Spore – reproductive unit of a fungus or lower
plant which serves the same purpose as the seed
of higher plants.
Spot treatment – a treatment directed at specific
plants or areas rather than a general application.
Sticky trap – any kind of trap that uses non-drying
glue to capture pests. They may be coloured to
attract flying insects or simply laid across the
pathway of tree-climbing insects or rodents.
Stigma – the sticky upper portion of the pistil of a
flower. Pollination occurs when compatible pollen
grains land on the stigma.
Stomate (plural:stomata) – opening in leaf surface
that allows for gas exchange, opened and closed
by the action of guard cells.

Selective pesticide – a pesticide which can control
one or more pests without harming others, in
contrast to “broad-spectrum” pesticides.

Sucker – a vigorous shoot that grows upright from
the roots or main branches of a tree, summer
pruning reduces sucker growth while dormant
pruning increases it.

Skeletonize – results of the feeding of certain
insects in which the interveinal areas of the leaves
are consumed leaving only the veins.

Surfactant – a compound that can be added to a
spray mixture to improve it’s ability to stick to
plant leaves.

Solanine – an alkaloid found in members of the
Solanaceae family including potato, tomato and
nightshade. It is present in toxic quantities in the
foliage so large amounts of potato or tomato
leaves should not be fed to livestock. Under some
conditions, such as greening caused by exposure
to sunlight, potato tubers may contain toxic levels.
Green or bitter-tasting potatoes should be
discarded as they may cause an upset stomach if
consumed.

Susceptible – sensitive to or easily affected by.

Solarization – the practice of heating the soil to kill
pests through the application of clear plastic to the
soil surface for several weeks during the heat of
the summer.
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Symptom – visible reaction of a plant to stress
caused by a living or non-living damaging factor.
Systemic pesticide – a pesticides which is
absorbed by plants and moves or translocates to
untreated tissues.
Tolerant – able to withstand the action of a
significant pest population while showing relatively
little damage.
Toxicity – the quality of being poisonous or
harmful to animals or plants. The toxicity of any
compound is related to the dose, and can be
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measured by an LD50, which is the amount of active
ingredient that killed 50% of the animals in a test.
The lower the LD50, the more toxic the compound.

Xylem – water and nutrient conducting tissue of
higher plant

Transpiration –the process by which moisture is
carried through plants from roots to small pores
(stomata) on leaves, where it changes to vapour
and is released into the atmosphere.
Tubercle – a small swelling on a plant caused by an
insect or other organism that is able to stimulate
the development of plant cells into a protective
covering, for example, the maple bladder gall mite.
Turgor – water pressure within plant cells that
keeps them firm.
Vascular system – in higher plants consists of the
phloem for downward movement of
photosynthate away from the leaves and the
xylem for movement of water and nutrients from
the roots up to the leaves.
Vector – a transmitter or carrier of disease; for
example, aphids are vectors of several plant
viruses.
Virus – a submicroscopic parasite which cannot
live outside the cells of its host. Symptoms of virus
infection in plants include dwarfing, leaf distortion
and chlorosis.
Wettable powder – a dry pesticide formulation
which mixes readily with water to form a
suspension for spray application.
Wilt – lack of turgor and drooping of leaves due to
insufficient water uptake; may be due to dry soil or
to a pathogen, such as Verticillium, blocking the
water conducting tissue of the plant.
Witches’ broom – a mass of buds or shoots
growing out of a small area, usually indicates a
parasitic infection.
Xeriscape - a style of landscape design requiring
little or no irrigation or other maintenance, used in
arid regions.
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