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PREFACE

The Western Committee on Plant Diseases (WCPD) has compiled the "Guidelines for Plant Disease Control in
Western Canada" to provide ready access to up-to-date information on the management of plant diseases for those
groups involved in developing disease control recommendations for commercial and non-commercial producers
in each of the four western provinces.

The information contained in these Guidelines is to be used at the discretion of each
provincial body or individual responsible for formulating and dispensing disease control
recommendations. Their recommendations, including the reproduction of the guidelines
in part or in toto, are to be issued in their official capacity under the auspices of their own
departments and not under that of the WCPD.

The control measures listed are, in the opinion of the WCPD, the best recommendations
currently available.  The pesticides listed for the control of a particular host-disease
combination may not include all that are registered for this use.  These recommendations
are not a substitute for, nor do they supersede, the instructions on the label of a pesticide.
LABEL DIRECTIONS MUST BE FOLLOWED CAREFULLY WHENEVER
PESTICIDES ARE USED.

The production of the “Guidelines for the Control of Plant Diseases in Western Canada” is possible only because
of the active participation by personnel from the governments of the four western provinces, the federal
government, the Universities of Alberta, Manitoba, Saskatchewan and Simon Fraser University, and the
agricultural industry, particularly seed and pesticide companies.

The WCPD reviews these Guidelines annually to ensure that information is up-to-date and pertinent to the major
infectious and non-infectious plant diseases likely to be encountered on the major and minor crops and cultivated
plants in Western Canada.  We ask all users of this publication to draw to the attention of the WCPD any errors
it contains and any information on disease control that would improve its usefulness. Comments should be
forwarded to the Editors of these Guidelines or to the Chairman of the Subcommittee responsible for the chapter
in question.

Since the 2002 edition of the Guidelines was published, many suggestions have been received for their
improvement.  Most of these have been incorporated into the 2003 edition by the dedicated work of our 13
commodity subcommittees. All disease control recommendations have been reviewed critically and, where
required, modified to keep these Guidelines as current as possible. Important changes have been made to most
pages of these Guidelines and page numbers have been changed. The 2002 and earlier issues are now outdated
and should be destroyed.

October, 2003 - M. Desjardins, Editor
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GENERAL INTRODUCTION

F. R. Harpe r and R.J. Ho ward

The Western Committee on Plant Disease Control (WCPDC ) was organize d in 197 6 to func tion as an a dvisory  body to

provincial government adv isory committees of the four western provinces and to other agencies conc erned with plan t disease

control within the  region.  Its o bjective is to  promote the development and adoption of sound measures for the management

of plant diseases of regional concern in the four western provinces.  The WCPDC was renamed the Western Committee on

Plant Diseases (WCPD ) in 1990.   It is a member of the Western  Forum  on Pest M anagem ent and m eets each O ctober w ith

other member committees of this organization.

The “Guidelines for the Control of Plant Diseases in Western Canada” is the result of an initial undertaking to compile a set

of well-documented m easures for the control of regionally important plant diseases to serve as a basis for provincial

recomm endations.   The W CPD , through  its thirteen subcommittees, reviews these recommendations annually and revises

them as new resistant cultivars, disease control products, and other control measures are developed and proven effective.

A standardized format is used to simplify the recording, documenting and compiling of the best information available on

disease control measures.  This format, which treats the control of each disease under three categories-- cultural, resistant

cultivars, and chemical, was chosen to provide the user with concise and current information on each major disease listed.

We urge each user of the Gu idelines to contribute his or her practical and experimental findings to the advancement or

improvement of the information contained therein.

Diagnosis and Control

Disease control in plants must be preceded by accurate diagnosis of the causal agent.  A diagnostician familiar w ith the

diseases of a crop can often recognize the exact cause by symptoms alone.  However, factors such as weather, the cultivar

being grown, cultural practices and soil conditions, can influence symptom expression. Therefore, it is frequently necessary

to isolate and identify the causal agent or to carefully examine the diseased t issue  under a  microscope to diagnose the

cause(s) of an infectious disease.  It may even be necessary to utilize mo re specialized techniqu es, such as imm unoassays,

electron or scann ing mic roscopy , biochem ical testing or a nalysis of g enetic m aterial, to identify a pathogen.  Diagnosing

the causes of non-infectious or abiotic diseases can also take considerable time and effort and may require detailed

examination of environmental conditions, crop production records, and the influence of insects and mite pests, weeds and

infectious diseases.

Once a disease  is diagnos ed, prev entative or  curative trea tments ca n be pre scribed.  T his may require the application of a

pesticide, physical treatment of the seed, foliage or soil, destruction of affected plants, a change in cropping sequence, or

the use of a dif ferent cro p cultivar.  T hese m easures u sually fall into  the categories of exclusion, eradication, host resistance

or protec tion.  To be successful, treatments must not only be effective, but also practical for the specific situation.  These

Guidelines therefore presume an accurate diagnosis of the disease in question and, in addition, rely on the user to select the

management proced ure(s) that w ill be most a pprop riate for the particular problem at hand.  Remember, it is often impossib le

or imprac tical to cure o r eliminate  a plant disea se once it  has appe ared.  Therefore, some management strategies may have

to be applied to the succeeding crop.

Organization of the Guidelines

The disease control recommendations in this volume are organized into thirteen chapters, each representing a crop or group

of crops.  The crops treated in each chapter are arranged alphabetically by common name.  The important diseases of a crop

are in alphabetical sequence by disease name. This is followed by a section titled "Other Diseases" that l is ts  those problems
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for which no control is known or that are important elsewhere but of little economic importance in Western Canad a.  A third

section, titled "Quarantine Diseases", appears, where appropriate, to alert readers to diseases that do not occur or are of

limited distribution in C anada and  are under qu arantine regulations.

Disease and Pathogen Names

The names  used for d iseases and  pathog ens in these  Guidelin es are those  accepted  by mo st plant path ologis ts and

diagnosticians in Canada.  A lternative names, in p arentheses,  follow the accepted one in those instances where this second

name is also widely used.  Sub-specific designations for pathogens have generally been omitted for the sake of brevity.

Resistant Cultivars

Only  those cultiv ars that are su itable for production in Western Canada are listed.  Under this heading, "None" denotes that

the common ly grown cultivars have been evaluated and none have been found to be resistant, and "--" designates that the

resistance of the commonly grown cultivars has not been adequately evaluated.  Two subheadings are used to provide

additional inform ation on c ultivar reac tions.  Intermediate  denotes cultivars that may develop the disease un der favo urable

conditions,  but normally do not require protection, and Suscept ible denotes cultivars that require protection or should be

avoided where the disease is  a  problem.

Pesticide Names

The common names of active ingredients, as accepted by the Canadian Standards Association, are adopted for use throughout

the Guidelin es.  When no common n ame has been accepted, the name used by Pest Management Regulatory Agency of

Health  Canad a is emplo yed to ide ntify the ac tive ingred ient.  A glossary cross-referencing certain alternative designations

and the common name and code used  in Canada appears at the back of this volume.  Several chapters have  appendices which

lists registered products by Pest Control Products Act (PCP) registration number or trade name.

Use-Designation for Pesticides

Each pesticide listed  in the chem ical contro l section of th e individu al disease co ntrol repo rts is followed by a three-letter code

in parentheses. The designations used are:

DOM  - indicates a fungicide re gistered for dom estic use by hom e gardeners an d available in sma ll quantities.

COM  - indicates a product registered for commercial use by persons experienced and equipped to apply pesticides, such

as licensed pest control operators, farmers, greenhouse operators and nurserymen.  Pesticides designated COM are

not sold in small qu antities.

RES  - indicates a pesticide registered for certain restricted purposes.  A permit must be obtained from th e appro priate

provincial regulatory agency for the use of a pesticide designated RES.

In British Columbia, Alberta, S askatche wan an d Man itoba, plan t disease con trol produ cts are availa ble only f rom o utlets

specially licensed for the sale o f pesticides.
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Pesticide Formulations

A formulation cod e is also given for each pesticide listed in the chemical control sections of the disease control

recommendations.  These codes are:

DU - dust SG  -  solu ble granu le

EC - em ulsifiable co ncentrate SN  -  solution

EM  -  emulsion SO  -  solid

GR  -  granular SP  -  soluble powder

LI  -  liquid SU  -  suspension

PA  -  paste TA  -  tablet

PO  -  powder WG   -  water-disp ersible or w ettable gran ule

PS   -  pressurized spray WP  -  wettable powder

Pesticide Application Rates

Application rates have normally been omitted since the user should follow the rate listed on the product label.  Rates may

be listed where a Minor U se is involved because the information may not be printed on the product label, and also where

a specific rate is re comm ended .  Where rates are listed, they are in te rms of active  ingredient (AI) sta ted in SI units.

The equation :

100 x application rate ai  = applica tion rate of fo rmulate d produ ct      

Percent a i in the prod uct 

can be used to convert the active ingredient rate to the product rate.

Limitations

Only those limitations that are particularly important in the use of a pesticide for control of the disease in question, e.g.,

preharvest interval (PH I), are listed.  The label should  be consulted fo r other limitations.

Resistance to Pesticides

Resistance to pesticides  has beco me an in creasingly  serious pro blem in  plant disea se contro l with the m arketing o f produ cts

that are mo re selective in  their action.  Research studies have documented m any instances where resistance h as resulted in

loss of efficacy by fungicides and bactericides that originally provided excellent disease control.  The following is a guide

to avoiding the problem.

Detection:  A decre ase in the effectiveness of disease control in part of a field or over a larger area following repeated use

of a particular product may indicate the development of a resistant strain of the pathogen.  Further confirmation can be made

by labo ratory tests  to determine the sensitivity of spores of the pathogen to the pesticide.  Plant health diagnostic facilities

or provincial plant pathologists in Alberta, British Columbia, Manitoba and Saskatchewan should be contacted if resistance

to a disease control product is suspected.
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Development of resistance:  Resistant strain s occur at v ery low  levels in wild po pulations  of mos t plant path ogens.  They

are usually not detectable  until repeated use of a pesticide drastically reduces the number of sensitive strains in the population

and allow s the resistant stra in to attack th e host plan t and repr oduce .  Once a re sistant strain ha s becom e dom inant, it will

usually remain so even if use of the pesticide is discontinued.  In some instances, another form of resistance may develop

by a non-genetic adaptation of the original population to the presence of the pesticide.  Whe n this occu rs, the patho gen aga in

becomes sensitive to th e pesticide se veral m onths after  its use is discon tinued.  This type of resistance is rarely found in the

field.

Resistance by a pathogen to a particular pesticide usually means that the pathogen will also be resistant to other pesticides

with a similar ch emical stru cture.  For example, if a pathogen becomes resistant to benomyl, it may also be resistant to other

fungicides of the benzimidazole group such as thiabendazole, but not to fungicides such as captan or carbathiin, which

belong to differen t structural groups.

The rate at which different pathogens develop resistance to a particular fungicide appears to be a property of the pathogen.

Fruit rotting Monilin ia spp. developed resistance to benomyl much more rapidly than did Botrytis cinerea.  Throughout much

of Europe and the United States, the late blight fungu s Phytophthora infestans becam e resistant to m etalaxyl in a  single

season when the fungicide was applied as a single component, whereas no resistance to metalaxyl has been detected after

six years o f field tests wh en it, alone, w as used to c ontrol Pythium spp. causing seed ling rot in peas.

Coping with resistance in the field:  The use of a mixture of two fungicides with different modes of action can sometimes

prevent develop ment o f resistant strains.  For maximum effectiveness both fungicides should be effective against the

pathogen and each should be used at the registered rate.

Alternating the fungicides used for control of a disease may also prevent the development of resistant strains of a pathogen.

This method should be considered where more than one effective fungicide is available and several applications are needed

in a season.

Limiting the use of fungicides is another important means for discou raging th e develo pmen t of resistance  in pathog ens.  This

can be done by improved timing of application, use of cultural control methods such as crop rotation, destruction of

contamina ted crop debris, an d planting of resistant cu ltivars.

Monitoring  for pesticide resistance:  Program s for mo nitoring tre e fruit pathogens are operated by the Vineland Research

Station in Ontario and the Pacific Agri-Food Research Centre in Summerland, British Columbia.  These programs monitor

the major pathogens to determine ch anges in the inciden ce of spores that are resistant to the  currently registered fun gicides.

Results are used to advise growers and extension personnel on the suitability of different fu ngicides fo r disease co ntrol in

different parts of the f ruit grow ing areas th ey serve.  S imilar pro grams w ould be  useful w ith vegetable, greenhouse and

certain field crops, especially w here fungicide s are applied several tim es a season to con trol important diseases.
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