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To the amateur biologists and professional plant pathologists and entomologists
whose studies and publications on vegetable diseases and pests have provided the foundation for this book.

In the 19th century, information on identifying and controlling diseases and pests was provided largely by self-taught naturalists,
often clergy, through local agricultural societies and colleges and through reports published by government boards of agriculture.
The Entomological Society of Canada (founded in 1863, incorporated in 1871 as the Entomological Society of Ontario, and re-
established in 1951) frequently included information on economic entomology in its reports. Regional colleges of agriculture (the
first founded in 1859 at Sainte-Anne-de-la-Pocatiere) provided instruction in pest management, and Le Naturaliste canadien,
founded in 1868, included articles on diseases and pests. Expert advice was provided by universities, beginning in 1874 with the
Ontario Agricultural College, which produced a series of bulletins from 1886. Research and extension on a national scale began
in 1886 with the formation of the Experimental Farms of the Dominion Department of Agriculture, with William Saunders as
director and James Fletcher as entomologist and botanist. Fletcher and his successors, botanist H.T. Gussow and entomologist
C.G. Hewitt, established laboratories of plant pathology and entomology across Canada; the department also introduced several
series of bulletins and other publications, including Canadian Plant Disease Survey (1920) and the Canadian Insect Pest Review
(1923). The Quebec Society for the Protection of Plants, founded in 1908 by naturalists and biologists interested in plant diseases
and insect and weed pests, published annual reports in English and in French that were widely distributed in Quebec and
elsewhere. In 1918 Canadian plant pathologists met to form the Canadian Division of the American Phytopathological Society,
which in 1929 became the Canadian Phytopathological Society. The following list of publications is representative of advisory
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Introduction

Diseases and Pests of Vegetable Crops in Canada is a practical guide to the diagnosis and management of the more important
diseases and pests of vegetable crops grown in Canada. Pest management recommendations emphasize sustainable approaches to
crop protection.

Part 1 Chapter 1 provides an overview of vegetable crops and their commercial importance in Canada. Chapter 2 includes a
discussion of the effects of diseases and pests on vegetable production and a description of the major groups of causal agents and
physiological factors that limit crop productivity or affect the quality of produce. Chapter 3 provides an outline of management
strategies that will prevent crop losses or limit damage from diseases and pests to an acceptable level. This chapter also includes
information on recommended cultural control practices, the availability of resistant cultivars, and the current status of monitoring
techniques, biological controls, including parasites and predators, and the role of chemicals in management strategies. A special
section on management by exclusion deals with pathogens and pests that are subject to import restrictions or quarantine
regulations limiting or prohibiting the movement of seeds, plants and soil into or within Canada. Other major sections in Chapter
3 include discussions on the management of weeds and of nematode pests, and a special section on problems likely to be
encountered in the home vegetable garden, where pest problems and management strategies often differ from those found in
commercial production.

Parts 2 to 5 provide detailed descriptions of the most important diseases and pests that affect specific vegetable crops. For
convenience, crops are grouped according to the method of production and are listed alphabetically within each group. The
sequence of chapters and illustrations is the same in both the English and French editions of the book. This harmonization was
achieved by the use of some unusual crop headings, such as Maize (sweet corn) [Mai's sucré] and Pea and bean [Pois et haricot].
Part 2, chapters 4 to 18, deals with disease and pest problems of the major field-grown vegetable crops. Part 3, chapters 19 to 21,
includes plant species that are native to North America. The fiddlehead, or ostrich fern, is not cultivated in the normal sense;
rather, it is collected from natural sites in eastern Canada. The Jerusalem artichoke, which is considered a weedy plant in some
areas, is grown commercially on a very small scale as a vegetable and for other uses. Ginseng, although field-grown, is protected
by lathing. Part 4, chapters 22 to 25, describes the disease and pest problems of the major greenhouse vegetable crops, including
cucumber, lettuce, pepper and tomato. Vegetables grown in the greenhouse share many of the same disease and pest problems
that are encountered on their counterparts in the field, but there also are important differences in epidemiology and management;
in some cases, the reader will be referred to one or another section of the book for further information or for color illustrations.
Part 5, chapters 26 and 27, deals with other protected crops, namely, the button mushroom and vegetable sprouts.

Disease and pest descriptions To aid in finding descriptions of diseases and pests and their color illustrations, which are
grouped near the end of the book, the major text entries are numbered sequentially by chapter and section; the color illustrations
appear in the same order and have the same number as the corresponding text. Halftones and line drawings in the text also are
identified by section number and the letter T. For example, 4.6 is the section describing rust of asparagus and is also the figure
number of the corresponding illustrations (4.6a,b) and text figure (4.6T1). Tables also are identified by the corresponding section
number. The running head for a left-hand page includes the crop name and section number of the first entry beginning on that
page; the running head for a right-hand page contains the section number of the last entry on that page.

The presentation of diseases and pests for each crop follows the same general order, beginning with diseases of bacterial,
fungal, viral or physiological origin, followed by problems caused by nematodes, insects, other arthropods, and molluscs. Within
these sections, diseases and pests are listed alphabetically by the most widely used common name. Included for some diseases
and pests are alternative, often regional, names or names that are associated with distinctive symptoms, such as root rot, seedling
blight or damping-off, all of which describe phases of the same disease.

The common name of a disease or pest is followed by the italicized scientific name or names of the causal organism and the
name, usually abbreviated, of the taxonomic specialist who described the organism. Many fungi have distinct asexual (anamorph)
and sexual (teleomorph) states, and each has a different scientific name. To add to the possible confusion, scientific names
change from time to time as the result of research; therefore, synonyms or earlier names of organisms may be included for
continuity and reference to earlier literature. Scientific names will be of interest chiefly to specialists but are essential in clearly
identifying diseases and pests, which is a prerequisite to prescribing effective management practices.

The description of each disease or pest begins with an introduction to its importance and distribution in Canada, followed by
a discussion of symptoms or damage that will assist in the diagnosis of the problem in the field or greenhouse. Sections headed
Causal agent or Identification include detailed descriptions of causal organisms, including microscopic features and
measurements of reproductive organs, or information on specialized media on which these organisms can be grown in the
laboratory for identification. Because this type of information is of interest mainly to diagnosticians and other specialists, these
sections are set in smaller type. Other sections describe the disease cycle or the life history of the pest, the epidemiology of the
disease, or factors influencing epidemics and fluctuations in pest populations.

The Management section includes currently recommended strategies for limiting economic pest damage to vegetable crops;
these include monitoring, cultural practices, resistant cultivars, biological control and chemical control. In this publication,



pesticides and resistant cultivars usually are discussed only in general terms because specific recommendations should be based
on local conditions and current information.

Many descriptions include selected references to scientific articles and books containing more detailed information on
diagnosis, epidemiology or management that will be of special interest to disease and pest specialists. Guides to further reading
are found in additional references at the end of the crop chapters and in the Bibliography.

Each disease or pest description is followed by the name of the contributing author(s). In many cases, the original
description has been modified following review and editing.

Color photographs For many users of the book, the color illustrations will provide the initial clues to diagnosing a problem.
Ilustrations include symptoms of most of the major infectious diseases and disorders described in the text, as well as many of the
arthropod (insects and mites), nematode and mollusc pests of each of the crops. To aid in searching for the appropriate
descriptive text for a disease or pest, the color illustrations are arranged by crop in the same sequence as in the text chapters, and
the figure number for each illustration is the same as the section number of the corresponding text. Multiple illustrations of a
disease or pest are identified by letters appended to the number; for example, the figure numbers of the two illustrations of downy
mildew of beet are 5.4a and 5.4b.

Sources of information In addition to the references specific to pest sections and crop chapters, a list of general references for
further reading is included in the Bibliography. Most of the technical terms used in the text are explained in the Glossary.

Advice Vegetable growers are encouraged to consult qualified extension specialists or crop consultants for advice on
management strategies appropriate to a given crop and location. In most areas of Canada, expert advice is available at provincial
diagnostic clinics and extension offices, at Agriculture Canada research stations, and at some universities and privately operated
pest clinics. A guide to the location of such clinics or sources of advice may be found in the Appendix.

Collecting and submitting specimens for diagnosis For many diseases and pests, accurate diagnosis or identification will
require microscopic examination of affected tissues for signs of a causal agent. In some cases, the isolation and characterization
of a pathogen requires specialized techniques or resources found in diagnostic laboratories.

Plants or pests collected for diagnosis must be as complete and as fresh as possible. It is best to collect several specimens
that show the various stages of a problem. Where possible, whole plants should be submitted. To keep root systems intact, plants
should be dug rather than pulled from the soil. Soil samples should be submitted along with plants if a soil-borne insect or
nematode problem is suspected. To avoid deterioration during shipment, foliage should be free of soil and excessive moisture. It
is also important that plants not be mailed in plastic bags as this will hasten spoilage. Intact plants often may be shipped
successfully in a cardboard container if a small amount of moist soil is retained around the roots and the root ball is enclosed in
plastic wrap or a snuggly fitted plastic bag tied off around the stem to prevent soil from escaping.

Hard-shelled insects should be placed in cotton wool or another soft material, placed in a sturdy vial, then securely packed in
a cardboard mailing container. Dead insects are very fragile and shatter easily, making identification almost impossible. Mites
and insects, especially caterpillars and grubs, should be collected live because they often must be reared through to the adult stage
before an accurate identification can be made. Such specimens should be provided with adequate food, usually host material, to
minimize mortality during shipment.

As much information as possible should be provided with specimens to aid the specialist in making an accurate diagnosis
and in recommending appropriate control measures. This should include such details as host and cultivar names, habitat, cropping
practices, type and extent of damage, and recent history of weather conditions and crop rotation.

Inquiries about this book General inquiries or comments about Diseases and Pests of Vegetable Crops in Canada should be
addressed to the editors. We would appreciate receiving constructive criticism of the contents and would welcome new or
additional information and photographs that could be used to improve a subsequent edition.

This book is also available in French under the title Maladies et Ravageurs des Cultures Légumieres au Canada.
Ronald J. Howard J. Allan Garland W. Lloyd Seaman



