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OHCRSC EXECUTIVE SUMMARY

The Ontario Horticultural Crops Research and Services Committee (OHCRSC) held its annual meeting
on December 8, 2003 at the Ontario Government Complex in Guelph, Ontario. The meeting was attended
by the subcommittee chairs/designates and several guests.

Reports prepared by the sixteen subcommittees included an update on research priorities that were
new/revised since the 2001 strategic plan. Subcommittee chairs were also asked to spend a portion of the
meeting discussion technology transfer related to horticultural research and services.

In order to keep the OHCRSC report to a manageable length, subcommittee chairs were asked to submit a
summary report. Full reports for each subcommittee can be obtained directly from the subcommittee
chairs.  I would urge you to do this if you have an interest in specific commodities as there is significant
information in these reports on Industry issues, Research and Service Accomplishments, Committee
Activities, subcommittee membership and responses to recommendations from 2002.  There are some
great success stories to communicate about Research and Technology in Ontario horticulture.

A presentation was also made to the subcommittee chairs on the R & D strategic options process that is
being led by the Agriculture Research Institute of Ontario.  Further consultation will be held with
stakeholders including OASCC members.  Individuals/organizations can also submit comments through
the ARIO webpage at : http://www.gov.on.ca/OMAFRA/english/research/ario/index.html

A summary of the OHCRSC pset management priorities and recommendations was presented to the
Ontario Pest Management Research and Services Committee (OPMRSC) on December 11, 2003.  Minor
use priorities for pesticide registration for horticultural crops are also discussed at the subcommittee level
and this information is forwarded to the Provincial Minor Use Coordinator.  A complete listing of these
priorities is available at: http://www.gov.on.ca/OMAFRA/english/crops/minoruse/

Technology Transfer Discussion

To ensure a certain level of consistency between subcommittees we offered the following definition of
technology transfer as developed and used by the Ontario Animal Research and Services Committee
(OARSC) in 2002.

Technology Transfer is the dissemination of information to facilitate the efficient and timely
adoption of beneficial technologies and management practices on farms.

Groups that have a role in tech transfer include producer associations, agri-business, government and
academia.  Please consider the tech transfer needs of the sector and the current and future technology
transfer role of all groups.  

In general, most subcommittees reported general satisfaction with current technology transfer methods
that are in use. There is recognition that a diverse mix of techniques is needed to achieve good results.
Subcommittee reports contain specific successes, needs or ideas that could be implemented for their



4

commodity. One common comment was a suggestion that through the growing season, the preferred
method of communication was short timely messages preferably by fax.  More on-farm demonstrations
and more grower and industry contact by OMAF specialists was also mentioned.

There was concern raised by several subcommittees that the proposed legislation by the Ontario Institute
of Agrologists may actually have a negative impact on technology transfer if it restricts participation in
consulting. 

Improved diagnostic services were noted as a major need to successful technology transfer.  

Acknowledgements

The OHCRSC subcommittee chairs have made a significant contribution of time and leadership to the
research and services priority setting process.  Their commitment to the research priority setting process
for agri-food research in the province is sincerely appreciated.

The committee would also like to recognize the significant contribution of Stuart Budd, OMAF Research
Analyst, Innovation and Risk Management Branch for providing his expertise to the committee on plants
and pest management research and for his commitment to attend many of the subcommittee meetings held
each fall.

Thank you to Mr. Jeff Wilson who attended the OHCRSC meeting representing the Agricultural Research
Institute of Ontario (ARIO)

I would encourage all government, industry and grower organizations to make sure that individuals within
your respective organizations are aware of this report.  It will be the first step we can all take in
collectively creating awareness of the issues facing horticulture are and how we can work towards
solutions to address challenges and pursue opportunities that will benefit this very signifiant sector of
Ontario agriculture.

Respectfully submitted on behalf of the OHCRSC,

Annette Anderson,
Chair
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INTRODUCTION

The Ontario Horticultural Crops Research & Services Committee (OHCRSC) is one of nine committees
(Animal, Field Crops, Horticultural Crops, Food Processing, Rural Development, Agriculture and Food
Engineering, Agricultural Economics and Business, Pest Management, Soil Water and Air) reporting to
the Ontario Agricultural Services Co-ordinating Committee (OASCC).

The OHCRSC endeavours to compile the reports of 16 commodity sub-committees with 2 additional
working groups. They are: Agroforestry, Apiculture & Pollination, Apple, Berry Crops, Crucifer Crops,
Ginseng, Grape & Wine, Greenhouse Floriculture, Greenhouse and Protected Crops (including mushroom
working group), Low Acreage & Special Crops (including Asparagus working group),
Nursery/Landscape & Turfgrass, Potato, Root, Bulb and Leafy Vegetables, Sweet Corn and Pea and
Beans, Tender Fruit, and Tomatoes.

The membership is made up of industry, government and universities representatives. The main
OHCRSC is made up of 14 members with an additional 400 members making up the sub-committees.
Horticultural Crops, through its sub-committees, identifies and prioritizes research needs for crop
production, including pest management, and makes recommendations to address research gaps, re-
allocation of support or re-direction of current research effort.

MANDATE

Main Committee:

• To review reports submitted by commodity committees.

• To assess the requirements for horticultural crops research and services.

• To establish priorities for horticultural crops research and services.

• To assess progress in horticultural crops research and services.

• To present reports and recommendations to OASCC describing the needs for horticultural crops
research and services including information in relation to:
• cost-benefit;
• research and service facilities and personnel required in the investigation(s);
• location best suited for the investigation(s);
• how funds might be obtained or freed to conduct new research and services;
• operation of subcommittees.

• To consider and approve chairs, vice-chairs and members of subcommittees.

Terms of Reference:

• To prepare research and service summaries and to recommend research and services priorities in
Ontario for appropriate horticultural crops.
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• To disclose problems that face the appropriate industry which require investigations.

• To coordinate research and services planning and cooperation.

• To assess and suggest priorities for new programs and recommend which programs presently
underway should be expanded or terminated.

• To estimate, where possible, costs involved in the conduct of new research and services programs and
to supply cost-benefit information.

• To suggest, where possible, how funds might be obtained or freed to conduct new research and
development.

ISSUES

Common Research Priority Areas (not ranked) 

Reported to the Ontario Horticultural Research and Services Committee (Number in brackets indicates
the number of subcommittees reporting this issue).  The details of these issues are included in the
subcommittee reports.

• Pest Management (12) – Referred to the OPMRSC
Delivery and Implementation of IPM is seen as a significant issue in most horticultural crops.  Staffing of
vacant positions is eroding Ontario Horticulture industry development and adoption of IPM.  In order to
remain competitive, Ontario needs access to key positions in nematology, virology, pathology, and
entomology at federal and provincial level.  

Pest Management Issues include:
 IPM Delivery
 IPM Training
 Minor Use registration
 Diagnostics
 Plant Health Issues
 Homeland Security
 New Pests
 Climate Change (adaptive strategies)

• Nutrient Management (11)

• Breeding and/or Cultivar Evaluation (6)

• Water Management (4)

• Post Harvest (4)

• Crop/Cultural Production (4)
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• Food Safety (2)

• Border Issues/Homeland Security 
There is increasing concern about the impact of border issues on Ontario horticultural producers,
including increased requirements to export to the United States as well as an increasing number of
Plant Health issues that collectively have had significant economic impacts on horticultural exports.

• Energy

• Labour

• Access to Domestic Markets/Value Chains

Recommendations Arising From the Identified Issues

Each subcommittee report contains detailed recommendations.
Pest Management recommendations are referred to the OPMRSC for further discussion/action.

OHCRSC Subcommittee Reports

Please note: Due to the amount of information in each subcommittee report, only a summary is included
in this report.  For those interested in the complete version of the subcommittee reports, please contact the
appropriate subcommittee chair as listed in the OHCRSC membership listed at the end of this report.
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AGROFORESTRY RESEARCH AND SERVICES SUBCOMMITTEE

Issues Scan

Environment: There is growing concern regarding invasive species, especially the Emerald Ash Borer
(EAB) and the Asian Longhorned Beetle (ALHB). Both of these insects have now been found in Ontario.
If these pests are not contained, they have the potential to cause irreparable damage to the forests of
southern Ontario with very serious economic consequences. 

There are a number of invasive plants (e.g. norway maple, european buckthorn) that have been introduced
into the Ontario landscape. These plants have the potential to displace native tree and/or shrub species
with negative ecological and economic consequences. 

There continues to be debate in the scientific community regarding the cause of climate change and the
extent to which it can be mitigated by the collective actions of government and stakeholders. Also, with
fiscal pressures facing governments at all levels, it is unclear what governments will be able to do in an
attempt to mitigate the effects of climate change. The future of the Kyoto agreement is unclear since the
United States and now possibly Russia, have not signed the Kyoto Agreement. 

In some areas in Ontario, over population of certain herbivores (e.g. white tailed deer, black bear and wild
turkey) is causing serious damage to agricultural crops and forest vegetation. Historically, controlled
hunting has been a primary tool used to help control populations of these wildlife to within tolerable
levels. With changing societal values, urban encroachment into rural areas and sprawling development in
some rural areas, it will become increasingly difficult to implement control strategies in the future.
Economic losses and negative impacts on the forest resources caused by these wildlife species are
expected to increase in the future.  Damage caused by the white tailed deer is particularly problematic in
some areas. 

Tax incentives that encourage the maintenance of forest cover and/or encourage the application of good
forestry practice in rural areas are coming under increasing scrutiny. For example MPAC is currently
recommending that the Managed Forest Tax Incentive not be applied uniformly. Lakefront property and
prime rural forested lands near urban areas may not be treated equitably under the rebate program.
Removal or reduction of the Farm Tax Incentive on farm woodlands may serve as an incentive to farmers
to liquidate woodlands in favor of more arable lands. 

Both nutrient management and manure management are important issues facing today’s farmers. The
planting of trees and shrubs can help mitigate the negative impacts of excess nutrients on critical land and
water resources.

Odour problems, particularly on large hog farms, is an emerging issue. This is especially true in and near
urban areas and in rural areas which are more highly populated. The strategic location of windbreaks and
/or shelterbelts around farm buildings can help mitigate farm odours. 

Production systems: Negative public sentiment regarding the use of pesticides in both the urban and
rural environment is growing.  Despite this trend, there is a continued need to support new minor use
registrations for the control of unwanted weeds, insects and other damaging agents. For example,
insecticides may be necessary to help contain the Asian Longhorned Beetle (ALHB) in Ontario. 
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The price of traditional energy (e.g. oil) remain volatile and edge upward over time having an affect on
profit margins if prices remain the same. This trend will prompt more interest in evaluating production
efficiencies and in the development of alternative energy sources. 

Reform of the tax system in the 1990’s is resulting in basic agricultural production facilities (e.g. maple
syrup production) being re-assessed as industrial. This could act as a disincentive to upgrading maple
production facilities. 

Food safety: Human food safety issues include continued findings of lead in maple syrup, the use of food
allergens in processing maple syrup and the potential for nut allergens in edible nuts. Currently maple
producers in Ontario are not restricted from using lead containing equipment in their operations. 

Research Needs

1) Quantification of carbon sequestration and modelling of C dynamic in tree based agricultural
production systems (University of Guelph) 

2) Investigation of the value of trees to reduce nutrient loading in water courses (e.g. tree species,
production system, density, buffer width) (University of Guelph)

3) Investigation of the use of trees to filter harmful organisms such as coliform bacteria, including E.
coli, especially from manure runoff or soil leachates (University of Guelph)

4) Research designed to fully understand the biology as well as further develop control options for the
Emerald Ash Borer (EAB) and the Asian Longhorned Beetle (ALHB) (US Forest Service, Natural
Resources Canada, Ontario Forest Research Institute)

5) Continued support for minor use registrations to control unwanted vegetation, insects and other
damaging agents is required by woodland owners, maple producers, Christmas tree growers and
orchard managers is essential (OMAF, OMNR, Agriculture and Agri-Food Canada)

6) There is a need to more precisely define circumstances leading to high lead-levels in maple
production facilities. This includes investigation of production systems where it is difficult to isolate
the cause of lead contamination in syrup. Development of a litmus test for lead in maple syrup would 

also be very helpful (Ontario Maple Syrup Producers Association, OMAF)

7)    There is a need to investigate the effectiveness of alternative defoaming agents in the production of
maple syrup (Ontario Maple Syrup Producers’ Association, OMAF)

8) CANADIAN AFFORESTATION AND AGROFORESTRY RESEARCH NETWORK (CAARN)
For the past several years, researchers, forest industry, government agencies and BIOCAP Canada,
Inc. have been discussing the idea of developing a national network to investigate the issue of carbon
(C) sequestration and reduction of greenhouse gases (GHG) through the use of afforestation and
agroforestry strategies. Canada’s Climate Change Plan objective requires a greenhouse gas (GHG)
emission reduction of 240 Mt CO2/yr during the 2008-12 Kyoto commitment period. Afforestation,
or the planting of trees on land that has not supported a forest for a minimum of 50 years, has
enormous potential as a strategy for reducing GHG emissions by enhancing carbon (C) stocks in a
variety of ecological pools. In addition, Agroforestry ,or the incorporation of trees into agricultural
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systems, can also dramatically increase C stocks. Canada has an estimated 46 x 106ha of degraded
land in class 3 to 6 (5% of the total land base) that if afforested or converted to agroforestry, could
provide an annual carbon sink of 2.9-4.5 Gt CO2 (0.8-1.3 Gt C). These strategies present a potential
mechanism to assist Canada to meet its Kyoto Commitments but will require a large-scale
coordinated national effort. CAARN has been conceived to act as the integrative national body for the
co-ordination of multi-sector and multi-disciplinary carbon research to address the key research
questions that need to be answered in order to implement an effective national afforestation and
agroforestry strategy.

A letter of notification (see attachment) was submitted to the NSERC Research Network Grants
Program in early September 2003 about proceeding with a preliminary proposal to develop CAARN
as a national network. Approval was received on September 30th. to proceed with the submission of a
letter of intent to the Network Grants Program (due December 15th) that will outline the framework of
a national research network. The outline for the CAARN preliminary proposal has been developed.

CAARN is currently requesting Expressions of Interest (EOI) from academic researchers across the
country, committed to the network approach, and interested in addressing the major questions under
the three theme areas (Carbon Sequestration, Greenhouse Gas Emissions and Environmental
Costs/Benefits). A national research strategy on afforestation/agroforestry will require the integration
of both natural science and social science research. Although the submission to the NSERC Network
Grants Program will concentrate on the natural sciences, CAARN is interested in developing strong
linkages with the social/economic aspects of afforestation/agroforestry that would greatly strengthen
this submission.

Technology Transfer

Effective technology transfer requires effective communication and participation by researchers,
extension personnel, industry representatives and farmers or other owners of rural lands. 

Roles and Responsibilities: 
Researchers should ensure that projects and priorities help address 
needs identified by the government ,the organized industry and progressive landowners
(e.g. OMSPA, CTFO, OWA, FON, OMAF, OMNR etc.) Typically, researchers submit technical articles
to refereed journals. These articles are often too technical to ensure broad uptake by the agricultural
community. Also, this material may not be easily accessible to farmers or other landowners. 

Some researchers also prepare more-reader friendly information outlining their work and the results
achieved and this is certainly encouraged. Researchers should also take time to speak directly to farmers
and other rural landowners so that they understand the constraints under which they operate. In doing this,
they can also take advantage of the farmers operational experience and obtain useful feedback regarding
their research. Some commodity groups have representatives who understand the research needs of their
respective industries and can provide excellent feedback to researchers which will strengthen their
research efforts.  Interaction with these groups is very important. 

Extension Personnel.  Recognizing that some researchers do not have the time, inclination or perhaps
expertise to develop high quality extension materials, the role of extension agents is to interpret the results
obtained from research and transfer reader-friendly information to end-users. The goal is to educate the
end-users on newly developed technologies in any given field of interest.  Some transfer should be
directed to landowners and some of it can be through indirect avenues such as Forestry Consultants and
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extension personnel who are often general practitioners. Extension personnel should also inform
researchers of landowner feedback and issues requiring future research. 

Specialists in the Ontario government are well positioned to serve in this role. These individuals often
provide the very important bridge between research and practice. Their role is also to filter out
information not relevant to Ontario’s condition. For example, a herbicide may be proven to control a
broad spectrum of weeds in Christmas tree plantations in the Lake States but it is not yet registered for
use in Ontario. If the product is needed in Ontario, the Extension agent would appropriately act as a
catylist to secure a minor use registration. In another instance, aspects of the research and the results
obtained may not be applicable in Ontario because of differing soils and regional climate. 

The Organized Industry
The organized industry has an important role to play in helping identify both short-term and longer-term
research needs for their specific area or commodity. Representatives of the industry are normally farmers
or woodlot owners themselves. They understand the important issues facing their industry, can provide
operational information and expertise and can help extension personnel decide on the most effective
venues and packaging for technology transfer. For example, the Ontario Maple Syrup Producers
Association has a very well functioning Research and Technology Transfer Committee.

Individual Farmers and Other Landowners
Experienced individual farmers and other landowners, particularly those who are progressive and on the
leading edge can have a very important role in technology transfer. Farmers often look to the leaders and
early adopters in their industry for advice before they will adopt new technologies into practice. Many of
these individuals make their properties available for research and host important demonstration sites. 

It is very important that representative farmers and other landowners be involved in technical review of
materials before they are transferred into practice. Both research results and operational experience need
to be taken into account before as a prerequisite to technology transfer. 

Effective Methods for Technology Transfer:
There are many different and effective methods of transferring technical information to end users ranging
from demonstration sites to technical publications.  A diverse mix of techniques is needed to achieve
good results. For some farmers, a reader-friendly technical publication might be a good method of
transferring information while for another speaking to a progressive farm leader who has demonstrated
the effectiveness of a new technology in practice might be essential to adoption. 

To the extent possible, technology transfer activities should be tied into the infrastructure of ongoing
conferences and information days hosted by the organized industry in partnership with others.  Some
specific examples of the most effective vehicles for technology transfer include:

On-Farm Demonstration Sites – Formal and Informal
On-Farm Research Plots and University Research Plots
Portable technical exhibits - indoors and outdoors
Local, Regional and Provincial Information Days for Landowners
Reader -friendly Information Notes and Fact Sheets
Best Management Practices Manuals (Varied)
Videos
Filtered information on Web Sites
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The most effective technology transfer is achieved through partnership efforts since the collective
knowledge, experience and resources of the partners can be drawn on in the design, implementation and
evaluation of the effort. It is also important to solicit formal and informal feedback from the end-users so
that there is confirmation that the transfer mechanism is effective and the information being transferred is
relevant. There is also a need to continuously solicit feedback from end-users regarding future technology
transfer needs. 
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APICULTURE AND POLLINATION RESEARCH AND SERVICES
SUBCOMMITTEE

The industry appears to be able to meet the demand for pollination services from other agriculture sectors.
Increases in the cost of maintaining bee hives are being reflected in pollination fees as beekeepers have
learned they need to charge enough to stay in business.  There is more specialization in providing
pollination services, with some beekeepers being willing to forgo a honey crop to meet this market.

The emerging resistance to fluvalinate has led to the beekeeping community to turning in two varroa mite
control directions: to the next hard chemical in the chain (coumaphos), or towards the organic methods,
which are now the mainstay of much of Europe’s beekeeping.  This committee is trying to meet the
desires of both these directions by 1) recommending the registration of CheckMite+™ and to initiate the
process of registering Amitraz, and 2) to advance the registration of formic and oxalic acid application
methods.  New Brunswick is already showing signs of resistance to coumaphos across the province, and
this in only the second year of use.  Beekeepers in Ontario may soon be faced with the same situation.  

Apiculture and Pollination State of the Industry - 2003

The weather this past winter and spring made beekeeping rather frustrating.  The price of honey went up
to about $2.00 per pound last season and it has stayed there this year.  Beekeepers wanted to expand their
colony counts but were not even able to maintain their numbers.  About 20% of the colonies died over last
winter.  In 2002 there were 75,000 colonies in Ontario and in 2003 after much recovery effort there were
71,000 production colonies.  The 2003 average is estimated at 104.5 pounds per hive.  This is down from
142 pounds per hive in 2002.  With the price at about $2.00 per pound for bulk honey and the price in the
store not catching up, many beekeepers in 2002 just put the honey in barrels and shipped it to packers.
They gave up many of their traditional markets, as it was easier to sell the bulk product.

The Varroa mites suffer from the backward spring.  If there is a break in the brood cycle, as there were
several last spring, the Varroa do very poorly. In the fall of 2003, it has been very difficult to find
significant levels of this mite.  If beekeepers were set up to monitor the Varroa populations in each
individual hive, they could have gotten away with treating very few colonies.

The areas of resistance to Apistan® did not seem to have changed much this past fall but winter will tell
the real tale.  Everyone was encouraged to use Check-Mite® in the fall of 2003.  We know from sales that
there was still a lot of Apistan® used.  In discussions with Bayer, it is apparent that the review of
coumaphos will not be completed in time to let them apply for a registration for 2004.  Emergency
Registration will be the only available route.  Check-Mite® is still needed.  It is hoped to develop a
strategy using Formic Acid in the spring and fall, followed by Oxalic Acid when the bees are broodless in
late fall to replace either Apistan® or Check-Mite®, but this needs more testing to get a reliable and
consistent treatment regime.  Check-Mite® will be recommended for everyone again next fall in Ontario.

Resistance of American Foulbrood  (AFB) to Oxytetraclycine has not shown up yet in Ontario but some
of the samples sent to the Beltsville, Maryland USDA Lab have come back with 50mm zones of
inhibition instead of the 60mm zones indicating 100% susceptibility.  These 50-mm zones are moderately
susceptible to Oxytetraclycine.  Beekeepers need to be watchful for signs of AFB and completely destroy
all combs from the infected colony or irradiate them.  Obtaining a registration for Tylosin® and
Lynocomycin® would be the best solution to this problem.  Dr. Steve Pernal of Ag Canada Research
Station at Beaverlodge, Alberta is heading up this project and will soon have all of his data ready to
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present to the two companies involved to add them to their labels.  Hopefully this will be completed this
winter.

The breeding of the bees to be resistant to the Honey Bee Tracheal Mites (HBTM) and the Varroa mites is
continuing to be of great interest to Ontario beekeepers and beekeepers elsewhere.  Ontario queen bees
are in demand.  Dr. Tibor Szabo has sold over 3,000 queens of his stock this year.  It is reportedly quite
resistant to the Varroa.  Francois Petit sold all the queens he could produce this year from the “Russian
Bees” that have been brought into Ontario from the United States.  The OBA Tech-Transfer Team
worked with Francois to bring more of the lines in 2003 and it is planned to bring the latest lines in 2004.

The border issue continues its life.  There was a meeting held in Kelowna, BC to develop a proposed
protocol.  Provinces such as Ontario, who do not want the mainland United States bees, do not want to
stand in the way of provinces in western Canada who want to bring queen bees. Ontario and several of the
provinces would like to see that the Federal Permit to bring bees be contingent on first having a Provincial
Permit in place.  The CFIA officials do not believe that can work.  At the OBA Annual meeting a motion
was brought to open Ontario up to US queen bees but it was defeated.  OMAF is being asked by the
Ontario Beekeepers Association not to give a provincial permit for bees from the US.  OMAF is also
being asked to increase the fine levels under the Bees Act.

Tech-Transfer for the bee industry occurs through the OMAF Apiculture Program and field type research
of the applied nature occurs through the OBA Tech-Transfer Team.  Both programs complement each
other.  If something is going to be recommended in the OMAF disease control recommendation, often the
Tech-Transfer Team will do practical field projects to test the procedure before it is recommended.
Recommendations are continually being re-evaluated in light of new data from all sources.  The Bee
inspection program also complements the other segments.  An example of that this year was the work on
the side by side test to show that Check-Mite® was working better than Apistan® in some areas.  It took a
lot of looking to find bee yards with high enough levels of Varroa to get reasonable tests but the bee
inspectors persisted until we had a significant number of bee yard locations tested. The bee inspectors did
the fieldwork and the OBA Tech-Transfer Team analysed the data and prepared the report for PMRA.
This should end the testing requirements from PMRA for resistance testing.  We can now concentrate the
resources on finding other control alternatives and communicating these methods to the general
beekeeping population.

Queen Breeders continue to work with their own stock to develop resistant bees for their customers.  Dr.
Szabo has said that probably the best selection tool is to do a 24-hour, natural drop about the first of
September.  Those with the lowest readings should be used to breed from.  The Tech-Transfer Team is
doing a test on a sample of bees from each hive that is being considered for a breeder hive.  The sample is
shaken for Varroa mites.  The breeder to select more resistant breeder colonies can use these tests.  As the
colonies that develop higher populations of Varroa are selected out of the breeding program, more
resistant bees will result.  The lists of who is developing these bees are circulated to beekeepers at each
available chance and they are available on the OMAF and OBA web sites.

Overall it was a good year for Ontario beekeepers as they currently have money in their pockets and they
are purchasing some new equipment.



15

Apiculture and Pollination Emerging Issues

1. The possibility of Coumaphos resistance developing in Varroa mites is seen as the greatest risk to
Ontario beekeeping in the future.

Possible solutions:

1. Registering Amitraz.

2. Registering Formic acid.

3. Registering Oxalic acid.

4. Through the tech transfer program, continue to develop the Harbo suppression of mite reproduction

trait in the Ontario Bee Breeder’s stock

5. Through extension, have beekeepers adopt changing their stock over the HBTM resistant, hygienic

and suppression of mite reproduction stocks that are available from the Ontario Bee Breeders.

2. Fluvalinate resistance Varroa mites are the greatest biological problem currently facing
beekeeping in Ontario.

Possible Solutions:

1. Register Coumaphos.

2. Register Formic acid.

3. Register Oxalic acid.

4. Through the tech transfer program, continue to develop the Harbo suppression of mite reproduction

trait in the Ontario Bee Breeder’s stock.

5. Through extension, have beekeepers adopt changing their stock over the HBTM resistant, hygienic

and suppression of mite reproduction stocks that are available from the Ontario Bee Breeder.

3. Resistance of AFB to the only registered chemical – Oxytetracycline. This has not happened yet
in Ontario but the samples being tested for r-Oxytetraclycine are showing “Moderate”
susceptibility to Oxytetraclycine.  Eventually we will have resistance.

Possible Solutions:

1. Register both Tylosin and Lincomycin in Canada.

2. Continue to monitor the susceptibility to Oxytetracycline of colonies that breakdown with AFB and

destroy them by fire or irradiate them.

3. Through the tech transfer program, continue to develop hygienic stocks of bees with the Ontario Bee

Breeders.
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4. Small Hive Beetles are across the border from Ontario

Monitoring is important to know if Ontario has the problem.
 

Possible Solutions:

1.   Continue to do surveys near high-risk areas.

Possible Solutions:

1. Register Check-Mite.
2. Register Guard-Star.

Apiculture and Pollination Research Priorities

A. Apiculture Research Priorities for 2004

Research Priority 1: Development of Varroa mite resistant bee stocks using different selection
approaches and integrating resistance into Ontario tracheal mite resistant existing bee stocks.

Research Priority 2: Further development of an effective IPM program for controlling parasitic mites,
small hive beetles and infectious diseases of honey bees.

Research Priority 3: Projects to develop nutritional supplements for bees.

Research Priority 4: To identify and develop alternative control strategies for insect pests that have
minimal impacts on beneficial insects.

B. Pollination Research Priorities for 2004

Research Priority 1: Management strategy for machine harvested cucumbers.

Research Priority 2: Pollination requirements of new varieties of apples.

Research Priority 3: The importance of actively encouraging education and research on alternative

pollinators.

 Apiculture and Pollination Service Priorities

Service Priority 1: Surveying for resistance to Coumaphos and Fluvalinate.
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Service Priority 2: Maintenance and enhancement of the Ontario bee inspection program and the
apicultural laboratory services. 

Service Priority 3: Continued support for the ban on the importation of honey bees to Ontario from
mainland United States. Ontario beekeepers feel that there are too many problems with American bees to
consider opening the border to them.

Service Priority 4: Enhanced yard mapping using GPS.

Service Priority 5: Registration of Check-Mite®. 

Service Priority 6: Federal Registration of Formic Acid Mite-Away II. This product can be used under
the current exemption of Formic acid as allowed by the PMRA.

Service Priority 7: Registration Oxalic Acid.

Service Priority 8: Registration of Tylosin and Lincomycin.

Apiculture Tech Transfer Priorities
Priority 1: Maintenance of Ontario Government Apicultural Regulatory and Technology Transfer
Programs. 

• Continue to monitor the susceptibility to Oxytetracycline of colonies that breakdown with AFB and
destroy them by fire or irradiate them

Priority 2: Maintenance of the OBA Tech Transfer Program.

Priority 3: Quality of hive products to meet consumer expectations.

Priority 4: Techniques for monitoring mite levels.

Apiculture and Pollination Recommendations

Recommendation 1

That a letter be sent to PMRA to support registration of Oxalic Acid, registration of Check-Mite®,
registration of Formic Acid Mite-Away II and registration of  on behalf of the Ontario Beekeeping
Industry.

Recommendation 2

That a letter be sent to Health Canada – Bureau of Veterinary Drugs to support registration of Tylosin and
Lincomycin on behalf of the Ontario Beekeeping Industry.
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APPLE RESEARCH AND SERVICES SUBCOMMITTEE
State of the Industry     

2002 Crop

Marketing of the small 2002 crop posed no difficulty over the winter and spring of 2003.  Prices held firm
but growers with small crops suffered with low cash flow throughout the 2003 growing season.  There
was a reported instance of imports of Chinese fruit on the west coast on a trial basis.  This is worrisome to
the industry.

2003 Crop

Orchards came back from the small crops of the previous year to full crops this season.  A dry 2002
season coupled with a sudden temperature drop in November 2002 and a very cold winter resulted in tree
damage in some varieties (eg.Empire and Crispin).  Overall the crop will report in at 10+ million bushels
from an acreage of 16-17,000 acres.  Ample moisture yielded large fruit size and overall good quality
meant lower ratios of juice apples were harvested.  Spring frosts in southern areas resulted in some fruit
finish problems.  Hail was extensive in Norfolk but not a large factor over the province.

Fireblight continues to be a problem in Ontario orchards and there is some uncertainty around
contradictory disease prediction models (Maryblyt vs. Cougarblight).  Streptomycin for fireblight still has
not received full clearance by PMRA even though it passed review in the U.S. in 2002.
Oblique Banded Leafroller (OBLR) appears to be under control in Eastern ON and has reverted to
organophosphate susceptible populations.  In the North and West it remains a problem as new chemistries
have a short residual period or application timing/spray volume factors are critical for success.

European Apple Sawfly (EAS) continues to advance in Eastern ON.  Guthion is the only control measure
available.

Oriental Fruit Moth (OFM) was a major problem in southern orchards in 2002.  Some timely label
expansions, widespread use of mating disruption methods in Norfolk (with Trillium Foundation funding)
coupled with last winter’s cold temperatures resulted in few problems arising this season.

New varieties like Honeycrisp and Ambrosia are being planted in orchard replacement situations.
Honeycrisp has been very favourably accepted by consumers although it has some production problems
that need research.  Ambrosia is just starting to be planted and growers are pleased with the few fruit seen
so far.  There is concern that the cultivar test block at the Simcoe Hort station will be discontinued due to
lack of financial support.  New varieties are the future of our industry.

The apple industry continues to be a horticulture leader for its development and adoption of IPM.  The
Apple Working Group at Canadian Horticulture Council in conjunction with Earthtramper Consulting has
developed an Integrated Fruit Production protocol .  This program combines IPM with worker welfare,
land stewardship and environmental components for a totally integrated fruit production approach.  A
food safety component is being developed.  The program is being presented to Ontario apple growers at
meetings around the province this winter.

On the downside the loss of AIMS has left many growers with no scouting or IPM delivery service.
Private consultants are not covering the entire province for economic reasons.  This comes at a time when
retailers are beginning to ask for audited pest management records with spray decisions being based on
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recommendations by accredited agronomists using documented scouting records.  The Empire trade to the
U.K. is only one example with this requirement.  

The clearance of 1-MCP (SmartFresh) for use in other apple-producing countries has left Canada less
competitive in export markets.  PMRA insists on Canada generating Canadian data even though this
product is used in sealed storage rooms with no outside environment influence (a sealed storage room is
the same in Canada as in any other country doing the research).  After much effort by OMAF and industry
personnel PMRA granted an experimental permit to use the product on a limited volume of fruit provided
none of it was sold in Canada.  This despite the fact that 1-MCP treated fruit is imported to Canada daily
and has been for over a year.  It is hoped that full registration will be achieved before the next harvest
season.

There is still no grower organization in place to give a united voice to the industry or collect funds for
research or promotional purposes. Lack of industry funds could be a hindrance in the marketing of this
bigger crop with no promotional efforts in place.  Lack of funds for research has hurt the industry as
researchers move to other areas and research plots are abandoned.  However, a referendum was held in
2003 that passed, giving grower consent to the Farm Products Marketing Commission to reinstate an
industry organization.  Regulations have been drawn up and agreed upon and Farm Products awaits
meeting with Cabinet to present the new plan.  Cabinet approval is required.  It is hoped the industry will
have a new organization by spring of 2004.

A Brief Discussion of SomeTechnology Transfer Successes, Challenges & Initiatives for the Apple
Industry (2003 Season)

Over the past few months several interesting examples of technology adoption have taken place in the
Ontario apple industry. Some of the examples shown below are individual efforts supported by local
grower associations. Others represent group efforts supported by granting agencies. Staff from crop
technology OMAF, Univ. of Guelph and AAFC have been involved in all of the project areas listed
below. Private sector individuals have also contributed to the transfer of technology to the industry.

Hail Netting 

With the advent of more unpredictable weather patterns and higher risk to crop loss from hail, a grower in
Essex County has started an initiative to cover a significant part of his acreage with hail netting (3 acres in
2003) as commonly seen in both Europe and New Zealand/Australia. The first acreage covered was done
by retrofitting an existing vertical axe planting with post extensions to raise the ridge wire for the netting
to a height of 12 feet down the center of the row. In addition to hail protection added benefits could be
expected in control of bird migration into the orchard. We can also expect less washing action on the
foliage due to incident rainfall, a potential barrier to some insect pests and a reduction in canopy damage
from various trauma events caused by wind leading to higher risk from fire blight Infection. Growers in
the immediate area have watched with great interest. (Ref. Paul Frankis, J. Gardner)

Mating Disruption for Control of Insect Pests

Comparative Trials were installed in Essex and Kent counties this year (3 sites) to compare this
technology with insecticide programs to control the OFM. Results proved satisfactory and more work
should be done in transferring this technology to the industry.



20

Prior to 2003 there were no insecticides registered for managing OFM in apple orchard in Canada.
Although Isomate M1001 (a mating disruption product) provides growers with an excellent tool for
managing OFM, it is not considered to be a stand alone product.  The use of mating disruption requires
low population levels of OFM, which many regions (Norfolk and Essex counties) do not have.  As a
result mating disruption works best when used in conjunction with insecticides to reduce pest populations.

Damage levels from OFM were very low in all of the experimental blocks at all of the sites.  There did
not appear to be any major difference in the level of control of OFM between the conventional,
conventional+Mating Disruption, and the Mixed program.  This is the first year of this 2 year trial.  Next
season, we anticipate that OFM populations will be low enough to allow growers to gain acceptable levels
of control with mating disruption only.  As a result we will be adding an additional program to the trial
that incorporates the use of an insecticide to manage the first generation of OFM, and then relies upon the
use of mating disruption to manage subsequent generations. (K. Carter)

A large-scale project was under taken in Norfolk County to manage the Oriental Fruit Moth which had
done some very serious damage to the crop in that region during the 2002 growing season. Pheromone
dispensers were applied to approximately 1400 acres of orchard using 2 applications of ShinEtsu’s
Isomate M-100 (distributed by Bartlett’s in Canada), which received temporary Canadian registration for
apple and peach in 2002 and 2003. Mating disruption technology has been demonstrated to be a useful
technology for managing Oriental fruit moth in fruit orchards in Pennsylvania, Michigan, Australia and
some E.U. countries. The control strategy for Norfolk County, which incorporated the use of Mating
Disruption, resulted in a significant reduction in the level of crop damage during the 2003-growing
season. (B. Solymar)

Integrated fruit production In Ontario

An initiative by the apple-working group of the Canadian Hort Council has supported the concept of
Introducing the IFP (Integrated fruit Production) model found worldwide. This model supports the whole
farm/orchard concept in relationship to the local ecological neighborhood. Practices are scored based on
their perceived influence on sustainability of the farming unit. Many of the export markets worldwide
demand programs such as IFP, which is 3rd party certified. The program also emphasizes such practices
as record keeping for traceability, worker safety, and water conservation in the orchard. Numerous
workshops are planned for the winter of 2003/04 in various locations across Ontario. CHC reps and
OMAF staff from crop tech have been instrumental in seeing that these workshops go ahead. A few
Empire growers in Ontario were the subject of auditing this year by Europegap representatives. (Ref. B.
Solymar, Harold Schooley)

Ethylene Management Technology

One of the most significant advancements in Tech Transfer in the last year or two in Ontario has been the
large-scale adoption of ethylene management technology both in the orchard and during the postharvest
period. First we had the product Retain, which helped manage harvest by delaying the maturity (e.g.
McIntosh, Empire) and for some cultivars the degradation of fruit quality (e.g. stem end cracking in
Gala). Now the postharvest management tool 1-MCP has been introduced in large commercial scale trials
in Ontario for export lots of Empire apple. The application of this growth regulator is essential to maintain
market share of these export markets. 1- MCP should also be researched as it relates to other storage
factors like the antioxidants used for dipping in the post harvest period.   (Ref. J. DeEll, H. Schooley)
                                     
1 Isomate M-100 is now registered for use against OFM in pome and stone fruit.  It's use has been evaluated and the
results are the subject of other reports.
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Newer Cultivars and Planting Systems

The cultivar Honeycrisp has the potential to generate some very good revenue for the Ontario apple
industry.  One of the outstanding issues with this cultivar is that it is difficult to grow as compared to
varieties like Ambrosia.  Honeycrisp is susceptible to Bitterpit, soft scald and soggy breakdown. Factors
that increase the risk of are now are being identified and communicated to growers of this cultivar.
Honeycrisp needs also to be looked at for fireblight, poor colour development, and best fit for rootstock.
Special needs for other varieties like Ambrosia have to be looked at carefully. This would include
everything from pruning and training to harvest window. 

Post harvest handling of these newer cultivars could also be key to insuring that a quality product gets
into the hands of the consumer.  The cultivar research program at the Univ. of Guelph is in jeopardy of
being cancelled from lack of funding since industry support has not been available in the last year. The 8
Province wide Cultivar trials started 4 years ago by with the support of Ontario growers and various
grower groups across Ontario have provided some valuable insight about potential climatic and
geographic fit of many of the new and highly publicized cultivars and selections. Over the next four years
we should be able to add considerably to the knowledge of how these cultivars behave in the postharvest
period (Ref. J. Cline, J. Gardner).

Tree Training and Pruning

Several workshops were conducted during the last winter based on the newly released “ Training and
Pruning of Apples” publication 814. With the move to higher density systems, the early years or the
establishment years are critical in order to accelerate the process of return on investment. Maturing
orchards have to be handled with the utmost of care regarding the management of light. (Ref. J. Gardner
and The Ontario Apple Team)

Predictive Modeling

Over the last few years, the bioclimatology and modelling team at Agriculture and Agri-Food Canada in
Saint- Jean-sur-Richelieu (QC) has developed and implemented several apple forecasting models, such as
models on insects, diseases, physiological disorders, and crop phenology. Based on a large set of data
collected on many sites over the years, most models were updated. Ongoing research aims to validate
these models in Quebec and Ontario. Preliminary results confirm the potential of these forecasting tools
for daily decisions in the apple production system. Using this system (CIPRA) we can predict the risk
susceptibility in the Ontario apple crop to certain storage disorders. This technology is currently being
evaluated and adapted for Ontario Growers. (Ref. J. DeEll)

ONNL (Orchard Network Newsletter)

This newsletter is one of the vehicles we use to transfer information to the industry.  Over 75 pages of
original information were published in the last year and sent out in 5 editions of this newsletter. The
newsletter regularly receives contributions for each of three section including Orchard Management, Crop
Protection, Postharvest and Announcements. The ONNL is posted on the OMAF website. (Ref. J.
Gardner, J. De Ell and Associates of the Ontario Apple Team)
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Reduced Risk Materials an BioPesticides in The Preharvest Period 

With the pending losses/restrictions of Organo phosphorous compounds to tree fruit culture in Ontario,
the introduction of reliable reduced risk strategies will be of paramount importance to maintain a cost
effective crop protection program in Ontario apple orchards. The industry has been introduced in the last
year to a new class of protective insecticides largely characterized as “ Reduced Risk” compounds. The
products Assail(registered) and Intrepid (experimental under research permit) fit this description. These
products were successfully incorporated into the 2003 control strategy for OFM. Other examples of
materials, which could fit into the category of Bio Pesticide, include Surround WP an inert mineral
material that has been shown to control a variety of insect pests and also to inhibit the expression of
various disease organisms. Reduced risk materials must have one or more of the following attributes  (K.
Carter, M. Appleby, H. Fraser, and J. Gardner)

• Low risk to human health
• Low toxicity to non target organisms
• Low potential to contaminate ground water, surface water or other valued environmental resources;

and
• Broaden the adoption and effectiveness of integrated pest management strategies

Water Conservation and Climate Change

The rate of adoption of irrigation technologies in apple growing in Ontario has been unprecedented in the
last few years. Various systems can be found ranging from high volume to low volume drip systems. 
One of the outstanding criteria for design is water availability. High volume high-pressure systems can be
found in use where water is available in large quantities. Where water resources are limited the grower
has a tendency to favour low volume low-pressure systems.

One of the most critical issues facing Canada’s agriculture and rural industries is water supply and
demand. Longer growing seasons, earlier soil moisture deficits, warmer temperatures have the potential to
make or break a season for a grower. However, new pests and more extreme weather events including
extended drought, spring frost, increased hail probability, variable winter temperatures and flooding could
offset the benefits of more friendly temperatures. 
Key areas of research and tech transfer should be based on investigating new irrigation scheduling
regimes, water conservation technologies and methods to reduce water demand and mitigate the impacts
of periods of extended drought. (Ref.  J. Cline, J. Gardner)

Storage Technology

Low oxygen atmospheres and programmable atmospheres have been introduced to the Ontario industry
quite recently and are now considered to be transferred technology. Refer to the Oct/Nov issue of ONNL
for the latest recommendations on CA storage for Ontario apple cultivars. The newer cultivars have to be
looked at in detail. These would include such varieties as Ambrosia. (Ref. J. DeEll, Dennis Murr)

Fireblight

Predictive models for fireblight infection forecasting showed distinctly different degrees of risk this year
in some of our most fireblight prone apple producing areas of Ontario. This was largely related to weather
as wetting periods seemed to go on forever inspite of the fact that temperatures where much colder than
we assumed suitable for infection.  The MaryBlyt program did not trigger a warning whereas the
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Cougarblight program did in the Essex County area of Ontario. Growers reported days of wetting with
zero drying times over 2-3 days periods. Although not particularly severe the fireblight bacterium did not
respond as predicted by the most common program in use in Ontario by growers. Work has to be done to
look at overriding extremes in the weather and where a prediction model demonstrates weakness. (Ref. K
Carter, Margaret Appleby) 

A large field scale project will be under taken in 2004 by AAFC researcher A.M. Svircev and associates
to look at control of fireblight pathogen by the use of bacteriophages. Bacteriophages are species of
bacterium, which will infect and kill Erwinia amylovora. This approach with these phages will be
compared to the use of Streptomycin. (Ref. Antonet Svircev)

Postharvest Disease management Strategies

Blue mold of apple was identified as one of the reemerging postharvest diseases of apple in Ontario.
Many of the Penicillium isolates tested from dump tanks proved to be resistant to DPA and some to TBZ.
Different products have been tested in Ontario for control of Blue mold. The reduced risk fungicide
known as Scholar with the a.i. fludioxonil has been shown to be effective against this pathogen. The
interaction of 1-MCP and Scholar may be negative in the expression of the blue mold disease. Further
cultivar specific work has to be done to look at the variable results arising from the interaction of various
chemistries used to preserve fruit quality in the postharvest period. (Ref. D. Errampalli)

Apple Research and Service Priorities (January/04)

Sustainable IPM Systems 

• Development of sustainable IPM practices and resistance management for internal lepidoptera pests
that include the following : OFM and CM 

• Development of an integrated approach for control of apple scab and other diseases affecting both
fruit and foliage

• Development of advanced IPM and IFP programs for apple producers 
• Storage rots and postharvest disorders of pome fruit. Efficacy of current and potential new low risk

materials and strategies. 
• Genetic transformation for Fire Blight Resistance in commercially important apple and pear cultivars
• Use of  alternatives to antibiotics for management of fireblight in pome fruit
• Efficacy testing , pesticide timing and evaluation of biological controls for managing the European

apple sawfly
• Field validation of  predictive developmental models for insect and disease under Ontario Conditions

(e.g. MaryBlight vs. Cougarblight)
• Development of mating disruption strategies for apple insect pests such as codling moth and dogwood

borer
• Efficacy testing of reduced risk products and their fit into IPM programs 

Post harvest Strategies for Quality and Safety Assurance  

• 1-MCP, Storage Technology
• Disease Control , fungicide resistance
• Antioxidants and Bioflavanoids
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Crop Cultural Management

• Cultivar specific recommendations
• Thinning and crop growth regulators
• Rootstocks and planting systems 
• Nutrient management
• Orchard water conservation and use efficiency

RECOMMENDATIONS 
Recommendation # 1

Gaps in delivery and implementation of IPM programs in Ontario

Many of the crop protection products currently used by horticultural producers have a wide window of
application, are broad spectrum, and provide nearly 100% control within hours of application.

Many new reduced risk crop protection products have one or more of the following characteristics:
· need to be applied at early growth stages of the pest
· target a narrow spectrum of pest species
· do not provide immediate kill
· do not provide close to 100% kill

In order for products with these characteristics to be used effectively, users require a higher level of
knowledge of the exact pest species attacking the crop, the biology of the pest, and how the product will
affect the pest (speed of control, % control).  They also require intensive scouting, sufficient to detect the
pest at an early growth stage, accurately identify the pest, and determine the level of infestation.  For
products that do not provide sufficient speed of control or levels of control of the pest, other IPM
strategies must be used in combination in order to protect yield and quality (marketability).

Improper use of these crop protection products may also lead to the development of pest resistance to the
product, a consequence of importance to the wider crop production industry.

Further, integrated pest management is an integral part of agricultural risk management, an essential part
of a responsible agricultural industry.

Presently in Ontario, IPM consulting and scouting services are not available to growers in some areas and
some commodities.  Where acreage of a given commodity is scattered, rather than concentrated, travel
time and expense make it uneconomical for private business to deliver service.  In other cases, the time
and expense required to adequately scout a commodity make the service unaffordable to the producer due
to the economic realities of the commodity.  In many cases, private businesses are unable to find and
retain well-trained, knowledgeable scouting staff.  This is due to the seasonal nature of the work and the
lack of people with these skills in the labour pool.  An IPM consulting service that has to spend
significant resources training staff, only to retain them for one or two seasons, is unsustainable.

A further background issue is that with the loss of older crop protection products and the registration of
new products with the characteristics described above; there will be a requirement for a significant
research effort into enhanced IPM systems for many crop/pest complexes.  This will be crucial in
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commodities where new crop protection products do not provide the level of control necessary to
maintain the viability of the industry due to losses in crop yield and/or quality (marketability).  IPM
systems research will be needed to develop effective combinations of IPM strategies.

Recommendation:
Whereas Integrated Pest Management (IPM) programs have been developed for many high value crops,
and

Whereas new reduced risk products need more intensive pest monitoring and understanding of the pest
complex and the activity of the product, and

Whereas IPM programs, which include resistance management strategies, help to prolong the effective
life of pest control products, and

Whereas IPM is an integral part of agricultural risk management, and

Whereas IPM programs have not been fully adopted or available to growers and processors due to:

1. lack of economic viability for privately delivered IPM consulting/scouting services
2. lack of affordability of such services for growers
3. lack of availability of training opportunities and trained IPM consultants and scouts in some regions,

therefore, there should be a commitment from OMAF to effectively address the barriers to IPM
implementation and delivery in Ontario, including those identified above.

Recommendation #2 

Postharvest Strategies for Quality and Safety Assurance

The Issue
Consumers now recognize that freshness and flavor are major constituents of product quality, and that
firmness best characterizes freshness. The industry needs to examine all factors that can affect firmness,
from orchard practices right through to storage, transport and market.

Other major storage problems include superficial scald and storage rots. The superficial scald, a chilling-
like physiological disorder that develops during storage, leads to considerable wastage. Significant crop
losses, due to an increase in storage rots, have been reported in apple storages in Southern Ontario in the
2000-2001 stored apple crop. Among the different postharvest pathogens of apple, Penicillium expansum
(causes blue mold) and Botrytis cinerea (causes gray mold) are the two most devastating pathogens
worldwide.

Current Research / Extension Activities
Work by OMAF (DeEll) and the University of Guelph (Murr) is focused on retaining as much as possible
of the ‘at harvest’ flesh firmness, using some of the new or developing technologies, such as 1-
methylcyclopropene (Smart FreshTM), programmed controlled atmosphere (CA) storage and initial low
oxygen stress. Other work involves managing superficial scald and other storage disorders.

The work by AAFC- Vineland  (Errampalli) is focused on determining the presence of fungicide resistant
strains of Penicillium or Botrytis in apples storages and developing the management strategies for storage
diseases  of apples in Ontario. 
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Gaps / Barriers / Deficiencies
The research on postharvest physiology of apples also needs to emphasize the interaction of these
technologies with handling and storage practices that are used by industry (e.g. fruit maturity at harvest,
fruit cooling rate, etc.), and should be expanded to include research using cultivars that are just coming
into production in Ontario (e.g. Honeycrisp).

Research should also continue on low oxygen and other non-chemical alternatives to prevent scald
development during storage. The potential benefits of ReTain application (to delay harvest maturity and
to cold-acclimate fruit in the orchard) and/or 1-MCP, and their synergy with low oxygen and programmed
CA regimes, on reducing scald in sensitive cultivars needs to be determined.

The research on postharvest diseases of apples also needs to focus on identifying alternative control
methods to two chemicals, thiabendazole (TBZ, a postharvest fungicide), and diphenylamine (DPA, anti-
scalding agent), that are currently being used for control of postharvest rots in apple. It has been shown
that P. expansum and B. cinerea have developed resistance to TBZ and DPA in New York state, British
Columbia and Ontario. Biological control of postharvest disease of fruits and vegetables by antagonistic
microorganisms seems increasingly promising to replace or integrate the use of synthetic fungicides
which are subjected to limitations due to development of fungicide–resistant strains of the pathogen. The
efficacy of biological control agents and chemical control methods for the control of blue mold (P.
expansum) and gray mold (B. cinerea) of apple in cold and CA storages needs to be determined. 

Due to consumer demand, new apple varieties are being introduced into the market. The knowledge of
cultivar resistance to postharvest diseases is important to maintain the product quality. Research,
therefore, is needed to determine the susceptibility of new apple cultivars, such as cvs. Honeycrisp,
Ambrosia, Ginger Gold and Royal Gala, to postharvest pathogens. In addition, the effect of new
postharvest technologies such as, 1-MCP, on blue mold and gray mold needs to be investigated.
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ONTARIO BERRY CROPS RESEARCH AND SERVICES COMMITTEE

Acreage of the main berry crops is stable.  There is an interest in season extension of raspberry by
growing in greenhouse and under large plastic tunnels.  The past winter was particularly hard on the cane
fruit with significant damage to canes and reduced yields reported in almost all parts of the Province. 
Marketing was an important and growing concern for the growers.  There are fewer retailers to buy
wholesale produce.  Often these retailers want such large quantities that only the largest growers can fill
the contractual seeds.  Ontario produce is frequently marketed as a “loss leader” in supermarkets with
some retailers expecting the grower to accept a lower price for their produce.  Along with competition
from off-shore produce arriving during our season, marketing can be difficult for some growers.  

Food safety issues are a concern for growers who sometimes lack the information necessary for
management decisions.

Two research issues emerged.  The first was a need for research on anthracnose, a pathogen that is
becoming increasingly widespread in Ontario.  The disease attacks both fruit and vegetative tissues and
significantly reduces yields and lifespan of a planting.   The second issue is focussed on integrated pest
management.  This is an important component of pesticide reduction and food safety.  Research must
continue in this area to ensure that both basic and applied information is available to create IPM
protocols.  This includes models to forecast disease epidemics and control strategies.

Technology Transfer

Technology transfer is accomplished by OMAF personnel, Ontario Berry Growers Association and
University of Guelph personnel.  A central figure in technology transfer is Pam Fisher, the Provincial
berry specialist who is a valuable liaison for researchers and industry.  The on-farm trials she conducts
and coordinates provide very valuable information for growers and other industry personnel.  Pam also
plays a major role in conference organization. 

Emerging Issues

1. Control of Anthracnose on Strawberry.

The incidence of this devastating disease has increased significantly and symptoms are now present
province wide.  It is found in many of the propagation nurseries in Ontario and is especially prevalent on
day-neutral strawberries.  It may be present on plants in a symptomless form and has a wide host range of
cultivated and natural species.

2. Lack of Integrated Pest Management Delivery.

The industry requires trained personnel for scouting and consulting on IPM issues.  Many new
products require IMP as part of the overall control strategy but the expertise may not be available.
Infrastructure is critical for successful IPM and the University of Guelph Pest Diagnostic Clinic is a very
important part of the process.  Growers commented that it may be more economical or with less risk to
the crop to spray than rely on IPM for pest control.  There are currently no rewards for growers using
IPM and reducing pesticide applications.
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3. Marketing of Berry Crops.

Growers are frustrated by the reduction in the limited number of buyers at the wholesale level.
Some of the smaller growers cannot grow the volumes required to meet the demands of the larger food
distributors and chain stores.  As a result this market is available to only the largest growers.

Needs of the Berry Crops Sector
· Information and reference manuals
· Details on new production systems adapted for delivery to the grower by field testing in Ontario
· Detailed workshops with conferences
· Information on new products
· Information on new varieties including Ontario data and data from outside the Province
· Production Guides for basic and advanced growers
· Field testing in Ontario of new techniques and production recommendations

Current Roles for Technology Transfer

Activities
Ontario Berry Growers Association
· annual grower conference
· maintains association for members
· newsletters
· twilight tours at different farms
· sponsor’s one-day workshops
· establish research and service priorities
· initiate surveys of important issue in the sector
· develop marketing plans and materials.

Ontario Ministry of Agriculture and Food Personnel
· publish monthly newsletter
· organize the Ontario Hort. Crops Conference and assist with the OBGA conference
· conduct grower workshops
· Berry Bulletin - a fax or email newsletter during the season
· write and/or update publications 360 and 513
· conduct field trials for cultivar evaluation and new production techniques - publication of results
· liaise with researchers to provide grower perspective and facilitate technology transfer
· individual consultation with growers and industry consultants
· creation and maintenance of website on berry crops

University of Guelph personnel (Sullivan, Dale, Hughes, Zandstra)
· farm and research station tours
· government publication
· articles in refereed publications and popular press
· maintain websites with research information
· advise plant propagators on procedures and techniques; develop guidelines for plant propagation

program
· conduct cultivar and selection evaluation field trials
· presentations at grower conferences and scientific meetings
· conduct in depth workshops for growers, consultants and OMAF personnel
· conduct applied research on contract to growers
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Future Roles for Technology Transfer

Industry
· assume more active role to secure funding for production of publications useful to the industry
· support more on-farm demonstrations by members
· greater networking with similar organizations in US and Canada
· develop closer liaisons with researchers and extension personnel and outside of Ontario
· support more research related to the plant propagation program

OMAF Personnel
· develop more demonstrations of new technologies
· visit neighbouring areas to examine new technologies and innovations
· build stronger regional teams (e.g. Eastern Canada and Northeastern US) for production of

publications, conferences and workshops
· increase liaison with private industry
· become part of research teams to help direct research and have the latest information
· attend major North American scientific and grower conferences and report back to Ontario

growers on the latest technologies and advances.

University of Guelph Personnel
· Dr. Dale and Ms. Hughes commented that more pressure is being placed on them to publish in

refereed journals so there is less time for technology transfer.  Dr. Dale spends time on the
Achene Committee of OBGA.  If this effort is not recognized by the University then he may need
to reduce his commitment in the future.

Recommendation #1

Issue:  Widespread incidence of anthracnose on strawberry fruit and plants.

Background: This disease has been steadily increasing in recent years and is now common in fruiting
and propagator fields.  Control can be difficult because it can be symptomless.

Details:  Research efforts are required to design effective control measures for this disease.  Education is
an important component and OMAF personnel need to be given the resources to continue to
develop their expertise on this disease by attending workshops and conferences.

Recommendation: a) It is recommended that University of Guelph direct research resources to design
control measures for this disease

b) OMAF personnel be encouraged to attend workshops and conferences where
anthracnose is discussed.

Target Agency: Dr. R.J. McLaughlin, Associate VP Research, University of Guelph
  Bill Ingratta, Director of Crop Technology

Recommendation #2

Issue: Continue to support and facilitate Integrated Pest Management delivery.

Background: There is a lack of trained personnel to provide the research for important components of
IPM such as forecasting models and thresholds for economic control.
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Details: Research must develop the basic tools for IPM such as understanding the organism.  There is
often a shortage of trained scouts to work in growers’ fields.  The Pest Diagnostic Clinic at the University
of Guelph must have enough staff so growers have a rapid turn around of samples submitted for
diagnosis.

Recommendation: That the Provincial government continue to fund research and maintain infrastructure
to facilitate IPM.

Target Agency: Dr. Alan Wildeman, V.P. Research, University of Guelph and Dr. Maurice Bitran,
OMAF.

Recommendation #4

1. Issue: Virology support for the Ontario Berry Crop Plant Propagation Program.

2. Background.  The support of a virologist is very important to the success of this program.  Such a
person could also develop research projects that would be of interest to the national berry crops
industry.

3. Details: AAFC needs to make the expertise of a virologist available to the Ontario Plant
Propagation Program and Eastern Canada to address virus problems in berry crops.

4. Recommendation: It is recommended that AAFC provide the support of a virologist to the plant
propagation program.

5. Target Agency: AAFC, Dr. Gary Whitfield.
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ONTARIO CRUCIFER CROPS RESEARCH AND SERVICES SUB-
COMMITTEE 
Industry/Sector Scan

Acreage Trends:
The acreage of broccoli, cabbage and cauliflower is expected to increase.  The increase is for processing
crops only.  A large project has been developed with two growers who pre-process broccoli and
cauliflower for Strathroy Foods.  Strathroy Foods is hoping to replace Mexican imports with Canadian
grown produce.  Rutabaga acreage is expected to remain stable. The acreage of fresh-bunched radishes
will continue to decline.  These changes reflect changing consumer trends and fewer growers staying in
the business.

Production Trends:

Insect pests and weather related problems continue to be the most limiting production issues.  Lack of
access to new reduced risk crop protection materials is cited as a major production issue.

The swede midge, Contarinia nasturtii (Keiffer), is a relatively new addition to the pest complex found in
crucifer crops produced in Ontario and Quebec.  Currently, the United States (US) has not detected swede
midge; however, New York is the only state to have conducted surveys for this insect over the past two
seasons.  The United States Department of Agriculture, Animal and Plant Health Inspection Service
(USDA / APHIS) has been watching the situation within Ontario and Quebec with much interest and has
decided that larger survey efforts are required in the US.  The USDA / APHIS will be adding the swede
midge to its Cooperative Agriculture Pest Survey (CAPS).  States along the eastern seaboard and those
bordering the Great Lakes will be included in their 2004 survey.  

No one knows exactly how long the swede midge has been in Ontario and Quebec.  Proper identification
occurred in 2000 and research began in 2001.  Growers that have experienced 90% crop loss believe this
pest has been gradually increasing in abundance over the last 10 years.  If this is true, why did it take us
so long to figure out that it was here?  Identification of the swede midge is not an easy task.  Swede midge
damage can look like other common physiological and / or nutritional problems found in cole crop fields.
Insect feeding (flea beetles and tarnish plant bug) can leave similar scar tissue and damage to growth
points.  Nicking young plants while cultivating can result in multiple heads and the formation of scar
tissue on crucifer stalks.  Adults (1.5 mm small brown flies) caught on sticky cards are almost impossible
to distinguish from the other 60+ Contarinia species present in Ontario, unless you are a trained
taxonomist and are presented with a “perfect” specimen.  Larvae (3 mm and creamy white when mature)
MUST be found in association with symptomatic plants in order for the Canadian Food Inspection
Agency (CFIA) to deem a production area “positive” for swede midge – this is extremely important from
a quarantine standpoint.

Currently, growers in 12 municipalities in Ontario: Brant, Dufferin, Durham, Halton, Hamilton-
Wentworth, Niagara, Simcoe, the greater Toronto area, Victoria, Waterloo, Wellington, and York, as well
as, the municipality of Laval in Quebec are quarantined.  The CFIA quarantine restricts the movement of
swede midge host species and the soil associated with the plants.  This means, horticulture producers in
these municipalities can not transport any of the swede midge host species (host list at
http://www.inspection.gc.ca/english/plaveg/protect/dir/d-02-06e.shtml#a1) to non- quarantined
municipalities within Ontario, Quebec, the rest of Canada or the US without being certified by the CFIA.
There is a Swede Midge Certification Program (SMCP), that growers of swede midge host species are
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strongly encouraged to participate in whether they are in a quarantined municipality or not.  Currently,
there are no phytosanitary requirements on the movement of produce.

Pest Management Programs:

Many growers of cole crops monitor their own fields or have a consultant checking the crop regularly.
AIMS and Cargill Ltd. provided scouting services in 2003 for approximately 15 cole crop sites  (Note:
AIMS is no longer in business).  The costs of delivery and the fractured nature of the crucifer crops
industry are major limiting factors to further IPM adoption.  IPM programs for rutabagas are no longer
delivered by any agency or persons.  

Marketplace Trends:

The marketplace was quite a bit better than last year particularly for broccoli and cauliflower.  There was
a consistent demand throughout the season.  There is concern over the rising Canadian dollar and how it
will continue to affect the economics of export.  If the dollar remains high, there will be a decrease in the
percentage of crucifers exported, which will result in more competition for markets within Canada,
driving down the price.  But, generally, growers are feeling more optimistic than last year.  However, if
new systemic, target specific pest control products are not registered for new and emerging pests, such as
the swede midge and pea leafminer, growers will not be able to survive on the decreased quality and
yields that their current spray program provides.  Input costs have increased, due to the target specificity
of new products and the loss or continued re-evaluation of broad spectrum insecticides.

Production Statistics:  
The estimated acreage of crucifer vegetables is shown in Table 1.

Table 1: 2002 Production of Crucifer Vegetables in Ontario1

Acreage    Farm Value
($'000)

Broccoli 2,300 6,350
Brussels sprouts    400*    NA
Cabbage, Total 5,000 8,875
Cauliflower 2,400           14,050
Radish    400 1,300
Rutabagas 1,800 3,975
Other Asian-type crucifers                                                 4,000                                                  NA       

TOTAL                                                                               6,300                  approx.     34,550
1OMAF
* Estimate from K. Callow, Provincial Vegetable Crops Specialist, OMAF, Guelph

Crucifer Crops Research Issues

Research Issues were Identified and Prioritized in the following order:

1. Investigate, develop and transfer practical pest control methods for cruciferous  
crops.  

Group 1 (New pests) includes evaluation of the biology and management strategies for vegetable
leafminers and the swede midge.  In light of the current quarantine of swede midge host species
movement from twelve municipalities within Ontario and one in Quebec, it is imperative that both
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greenhouse and field insecticide efficacy be continued in the 2004 season.  Greenhouse growers need to
have an insecticide available so they can be certified by the CFIA.

 
Group 2 (established pests) includes evaluation of plant species as trap crops for flea beetles, thrips,
caterpillars and other insects; evaluation of varieties with resistance to pests; and evaluation of biological
controls and cultural practices for the control of various insects and diseases.  Major diseases include
clubroot, black rot, Alternaria, downy mildew and powdery mildew.  For cabbage maggot emphasis on
improving monitoring methods for rutabagas, developing registered seed treatments (fipronil,
chlorpyrifos), developing alternative management strategies and investigating intercropping strategies.  In
light of the loss of Birlane and Furadan and reliance upon old organophosphates in RUTABAGAS, new
and improved strategies are URGENTLY needed.  

Current Activities:
There is some research activity underway by University of Guelph and Agriculture and Agri-Food
Canada personnel on some of the established pests such as cabbage maggot, Lepidoptera, thrips, weeds,
clubroot and soft rot as well as the pests: swede midge and pea leafminer.  

Gaps/Barriers/Deficiencies:
There is a major effort needed in the area of developing IPM strategies for cabbage maggot on rutabagas.
In addition there is a need for continued research into alternative management options for cabbage
maggot on the entire crop group.  The evaluation of plant species as trap crops for flea beetles, thrips,
caterpillars and other insects, evaluation of varieties with resistance to pests, evaluation of biological and
cultural control methods for the entire pest complex affecting crucifer crops is needed.  The major
diseases of current focus include black rot, clubroot, Alternaria, downy mildew and powdery mildew.

The two new pests affecting crucifers in Ontario that will require a long-term research commitment are
swede midge and pea leafminer.  Swede midge research work is of the most immediate concern due to the
quarantine of host species movement from twelve municipalities in Ontario and one in Quebec.  All
growers in these municipalities will need to participate in the CFIA certification program before shipment
of swede midge host species into non quarantined zones within Ontario, Canada and the United States
will be allowed.

Personnel identified to assist: R. Hallett, J. Tolman, L. Kott, M. R. McDonald, G. Boivin, A. McKeown,
R. Pitblado, J. LeBoeuf, K. Callow, H. Fraser

2.  There is a need to investigate nutrient management practices and nutrient uptake of crucifer
crops:

A) Special emphasis on an integrated fertility program that takes into better account the complete soil
nutrition regime and nutrient management planning. Studies on crop uptake, crop removal, growth
stage models, the effects of irrigation and a revision of current recommendations are needed.  A
special focus on the needs of organic (muck) soils is required. 

  
B) Because soil-borne diseases (clubroot, Rhizoctonia, Fusarium) and some insect pests may be greatly

affected by fertility practices, evaluation of disease and insect management strategies should be an
integral part of any fertility research.
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Current Activities:

Limited work has been undertaken in the past few years to investigate the nutrient response of the major
crucifer vegetables and to relate this to nutrition's role in pest management programs.  Most of this
research is either completed or poorly funded.  

OMAF is currently conducted Nitrogen Verification Trials on 70 horticulture fields throughout the
province, including crucifer crops.  At some locations uptake and removal studies are also being
conducted.

Gaps/Barriers/Deficiencies:
A far more comprehensive and integrated fertility management program needs to be developed for
crucifer crops which takes into account the complete soil nutrition regime and nutrient management
planning.  Studies on crop uptake, crop removal, growth stage models, the effects of irrigation and a
review of current recommendations are needed.  

Because soil-borne diseases (clubroot, Rhizoctonia, Fusarium) and some insect pests may be greatly
affected by fertility practices, evaluation of disease and insect management strategies should be an
integral part of any fertility research.

Personnel identified to assist: J. Warner, C. Kessel, M. R. McDonald, J. Uyenaka, A. McKeown, K.
Callow

3.  Minor Use Registrations
 There exists a serious need for minor use pest control product registrations for improved control of
insects, diseases and weeds of crucifer crops, especially specialty crucifers.  In light of the effects of the
US FQPA and continuing lack of a ‘level playing field’ for Ontario growers, the registration of new,
‘reduced risk’ and 'biopesticide' active ingredients as well as new seed treatments is also urgently needed.
Increased cooperation with the US IR-4 program is strongly encouraged. 

Current Activities:
In May, 2002; AAFC and Health Canada announced $ 7.3 million for 'reduced risk initiative'.  $3.3
million for AAFC to develop crop profiles and IPM strategies, $4.0 million to PMRA to increase review
staff for minor uses and establish position of minor use advisor.  AAFC will establish a minor use
development center and an IR-4 like program for Canada to allow access to more pest control products
(reduced risk).  Ms. Imme Gerke is the new Minor Use Advisor with the PMRA (has been in her position
for ~ 1 year).  Minor use submissions will be done by AAFC’s Minor Use Development Center instead of
the Provincial Minor Use Coordinators (PMUC’s).  Summer tours for the PMRA have been a success.   

Gaps/Barriers/Deficiencies:
Full GLP certification is still required at a number of the AAFC research facilities. Currently, the
University of Guelph’s Kettleby and Simcoe Research Stations are maintaining their GLP certification.
These stations are unsure weather maintaining their certification will be required in the future.  

Personnel identified to assist: J. Chaput, C. Hunter, D. Robinson, J. O'Sullivan, K. Vanderkooi, K.
Callow, AAFC.
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4. Identify Diseases and Pests of Specialty Crucifer Crops
Continue to survey and identify diseases and pests of specialty crucifer crops and developing crops with
an emphasis on detecting problems which may be a threat to traditional crucifer vegetables, including
viral diseases and developing management strategies.

Current Activities:
Other than limited and informal OMAF field activities, no research is currently being conducted in this
area.

Gaps/Barriers/Deficiencies:
Because no research is being conducted the industry remains at risk from unknown introductions of
diseases and pests as well as from a lack of management strategies for such new pests. The primary
concern presently involves the introduction and spread of crucifer viral diseases.

Personnel identified to assist: R. Cerkauskas, J. Warner, M. Celetti, K. Callow

See full OCCRSC report for research issues 5 through 7.
Technology Transfer

Emphasis was given to Technology Transfer at the 2003 meeting of this committee.
Technology Transfer is defined as: the dissemination of information to facilitate the efficient and timely
adoption of beneficial technologies and management practices on farms.

Five technology transfer needs of the crucifer crop sector were identified and ranked in the following
order:
1.  Gap in the delivery of IPM programs across the province, this is largely due to the   fractured nature of
acreage.
2.  Improved pest diagnostic services
3.  Increased number of on-farm demonstrations
4.  Increased number of grower training sessions (workshops)
5.  Food safety program

Roles of Producer Groups (OFVGA and OPVG)
The Ontario Processing Vegetable Growers Association (OPVG) continue to have a mandate for
technology transfer; however, the Ontario Fruit and Vegetable Growers Association (OFVGA) has
backed away from technology transfer and lobbies issues through political means.  The OFVGA does
provide a vehicle for information through “The Grower” publication.  Industry organizations tend to
respond to the immediate issues of the day rather than provide a general technology knowledge base for
the industry. 

Role of Agri-business
Agri-business can serve as valuable partners in technology transfer initiatives.
Through their extensive network of dealerships and regular presence on farms, agri-business can serve a
very useful role in technology transfer. However, agri-business is most interested in transferring
knowledge related to the purchase of their products or services and has limited interest in the transfer of
general technical information.  More recommendations are needed to help fit products into a program. A
lot of promotion of Integrated Pest Management (IPM) is needed.  Growers need more information in a
timely manner.  Selling technical information, working hands on with the grower and having every
grower tied to dealers are all key elements for agri-business technology transfer. 
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Role of Government (OMAF)
OMAF is a major and critical player involved in technology transfer. While the mandate and
organizational structure of OMAF has changed dramatically over the past ten years, the Ministry remains
the core strength for agricultural technology transfer in the province. Increasingly though, OMAF experts
rely on information dissemination through 3rd parties rather than direct delivery by an extensive field
service. The role of OMAF in providing unbiased advice is regarded as essential. 

Role of Academia (U of G)
The University's mandate in technology transfer is primarily the publication of scientific peer-reviewed
papers.  However, some researchers have a 7-8% requirement for technology transfer through their
OMAF contract.  This type of technology transfer occurs through: applied research result summaries in
grower publications and presentations of applied research work at conferences.  Researchers at the
University of Guelph do not feel that they receive enough professional credit for the time and effort
technology transfer requires (ie. not counted towards tenure).

Requirements of Successful Technology Transfer
1. Print publications, workshops and management clubs
2. Dissemination of information electronically 
3.  Partnerships involving multiple commodity organizations, university and government 
4.  Increasing public awareness about agriculture

Technology Transfer Priorities:
1. Management and Biology of New Pests

• Information on new product registrations and how to most effectively use new products in
management systems

• Information on the biology and identification of new pests
2. Environment

• Nutrient management
3. Food Safety

• Biosecurity – containment of quarantine pests
4. Production Efficiency

Recommendations to OHCRSC and OPMRSC
 Only new recommendations are outlined below

Recommendation 1:

Issue: Lack of delivery and implementation of IPM programs in Ontario

Background: During the course of the Food Systems 2002 program, many successful and economically
sustainable research and development projects have led to significant improvements to IPM programs.
Growers were quite willing to participate in publicly funded IPM programs.  However, with the
restructuring of OMAF, growers are forced to pay agri-business for IPM services.  This has resulted in a
decrease of grower participation in IPM programs.
 
Recommendation: Whereas Integrated Pest Management (IPM) programs have been developed for many
high value crops, and new reduced risk products need more intensive monitoring and understanding of the
pest complex and the activity of the product, and IPM programs, which include resistance management
strategies, help to prolong the effective life of pest control products and IPM is an integral part of
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agricultural risk management, and IPM programs have not been fully adopted or available to growers and
processors due to:
1) lack of availability of training opportunities and trained IPM consultants and scouts in some areas
2) lack of economic viability for privately delivered IPM consulting/scouting services
3) lack of affordability of such services for growers
therefore,

there should be a commitment from OMAF to effectively address the barriers to IPM implementation and
delivery in Ontario, including those identified above.

Target Agencies
• S. Peters, Minister, OMAF

OASCC Linkages: OPMRSC and OHCRSC

See full OCCRSC report for recommendations 2 through 4

Recommendation 5:

Issue: There is a continuing need for enhancement of crop protection research capacity to address
important insect, mite, nematode, weed, and disease problems in crucifer crops. There is very little
publicly funded crop protection research supporting the growing crucifer industry in Ontario.  There is
also grave concern over the development of “National Themes” by AAFC.  This new “National” program
will make it extremely difficult for AAFC to address research issues at the local level with their current
national research mandate.  Long term, stable and adequate funding is required in order for researchers to
adequately address issues and develop improved integrated crop management programs for growers.

Background:
• The OCCRSC challenges the publicly funded research and extension services that the “critical mass”

within agencies such as AAFC and OMAF required to service the industry is shrinking and is below
what is needed to adequately address the needs of  the Ontario crucifer industry. 

• There is some research capacity at the University of Guelph, outside of the publicly funded agencies. 

Gaps/Barriers/Deficiencies:
• AAFC needs to address and replace discipline based personnel (entomologists, pathologists,

nematologists, taxonomists, weed scientists etc..) that can address vegetable crop specific problems.
New invasive species continue to plague horticultural commodities, most of which begin on a
regional scale.  Efforts are required to manage invasive species before they become national issues
and cause serious trade issues.

• OMAF – Simcoe. The sprayer application specialist position (formerly at Simcoe) has been vacant for
more than two years. This position is very important in providing education and training packages
pertaining to sprayer application technologies. It is not only important to effectively support existing
IPM programs but is integral in addressing environmental issues. Proper spray coverage and
calibration reduces risks of high pesticide use and residues. There is an increasing urban
encroachment on horticultural lands and the PMRA is investigating further buffer setbacks. The
proper use and innovation of sprayer application technologies is a key to reducing the risk of pesticide
drift into the environment. Although there are independent consultants capable of providing services
needed in sprayer technology, an OMAF program lead in sprayer application technology is essential.
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Recommendations:
• AAFC-SCPFRC and Dr. Gary Whitfield, National Science Director for Theme 160 - IPM & Plant

Protection, should work quickly to address the gaps in publicly funded crop protection research 
• OMAF – Agriculture and Rural Division should work quickly to fill the vacant sprayer application

technology specialist position

Target Agencies:
• G.  Whitfield, National Science Director for Theme 160 – Environment:  IPM & Plant Protection,

AAFC- SCPFRC
• B. Ingratta, OMAF 

Response:
OMAF (Bill Ingratta)
OMAF will not be filling the sprayer application specialist position in Simcoe.  Currently, OMAF is
addressing the sprayer application issues in various horticulture commodities through Food Safety /
Pesticide Workshops.  Particularly, targeting tender fruit and leafy vegetable (specialty) crop growers.

OASCC Linkages: OPMRSC and OHCRSC
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ONTARIO GINSENG RESEARCH AND SERVICES SUBCOMMITTEE
Chair: R.D. Reeleder, AAFC

SUMMARY

The Ontario ginseng industry continued to recover from the price depression of the late 1990s. Prices of
dried roots of North American ginseng ( P. quinquefolius) appear to be trending upwards for the 2003
crop, although yields per unit area may be decreased due to adverse weather of the past few years. There
is concern with respect to the future impact that production of P. quinquefolius in China will have on
prices. Most ginseng is grown on sandy soils; irrigation is becoming more common and research is
needed to assess the merits of trickle irrigation and fertigation as alternatives to sprinkler systems.
Research is also needed with respect to soil organic matter impacts and germplasm development. The
industry is satisfied generally with the level of tech transfer but more training is required to increase the
level of grower knowledge with respect to sprayer operation and pest management. The subcommittee
recommends that a scientist be hired by AAFC to operate a ginseng germplasm development program at
the Delhi research farm of AAFC.

STATE OF THE INDUSTRY

Crop size:  (OGGA estimates)
Ontario:  Approx 3.2 million lbs harvested in 2002; 2003 crop expected to be 

approx 2.8-2.9 million lbs.
Wisconsin: Approx 400,000 lbs expected in 2003 crop.
B.C. 1.25 million lbs expected in 2003 crop.

Crop prices: Only a few sales have been made to date; prices are in the high $20s to mid $30s per lb,
with some offers in the $40 range. Stratified seed was more expensive than in past years.

Crop Issues:  Yields generally lower than in previous years; reduced by lingering effects of the 2001 frost,
cold spring of 2003, and heavy rains during the summer. Lower yields may result in some
growers harvesting more of their three-year-old crop to meet demand; other growers
conversely may delay their harvest of four-year crops for a year to increase yield per ha.
Cylindrocarpon and rusty root remain the most serious diseases. Intermittent heavy rains
and resulting disease outbreaks lead to poor disease control in some fields, particularly
where poor sprayer calibration and operation were evident. Growers continue to be
concerned about potential land shortages due to the replant problem and the adverse
effects of low poly shade on crop growth and seed set.

EMERGING ISSUES:

1. Improved market intelligence is needed with respect to the increased production of Panax
quinquefolius in China. This will have a major impact on trade in the future.  Two factors are
involved here: direct market competition; and using China as a source of seed.  What are the
phytosanitary implications of these imports?  

2. Alternative markets such as pet foods and the North American consumer may provide additional
outlets for the crop. Growers need to know the requirements (quality, market size, economics) of
these markets. Development of the germplasm collection at the Delhi research farm may help meet
market demands.
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3. The Water Protection Act, especially with respect to variable local enforcement by municipalities,
and the Nutrient Management Act will have impacts on ginseng producers as receivers of manure.
Growers are concerned about possible limitations on their use of this product to build up soil organic
matter. If manure use is restricted, will alternative methods of organic matter build-up be available
(plow-down crops, green manures)? More data on these issues are needed to help improve the quality
of regulatory decisions.

4. There are concerns about the impact on markets from increased acreage if tobacco growers switch to
ginseng, a potential consequence of downsizing of the tobacco industry.

5. The impact of the federal APF programs and related Safety Net issues as they relate to short-term
perennials such as ginseng.

6. Irrigation is used increasingly for ginseng production.  There is a need for new information on the use
of irrigation for evaporative cooling of low cloth gardens, the effect of irrigation on the incidence and
control of Phytophthora, and the potential of fertigation and chemigation.

7. Labour shortages are making it difficult for growers to have sufficient help during critical parts of the
growing season, especially seed harvest which is time-sensitive. Farm labourers often have difficulty
reading instructional material and/or comprehending verbal instructions.

NEW INDUSTRY RESEARCH PRIORITIES:

1. There is an increasing need to address the impact and potential of irrigation and fertigation on
ginseng.

2. Market intelligence is needed to assess 1) the competitive threat of Chinese-grown Panax
quinquefolius; 2) phytosanitary threats that may arise from importation of Chinese-produced seed of
this species into Canada; 3) requirements of alternative markets for ginseng (pet foods, North
American consumers).

3. Determine the relative value of animal manure application, plow-down crops, green manures and
previous crops with respect to nutrient value, organic matter contribution, and pest management
impact on ginseng production.  

4. Increase efforts with respect to ginseng cultivar development. Unique Canadian cultivars may provide
growers with a competitive edge in the global marketplace. Research to develop a mechanical seed
harvester may be feasible if new cultivars lead to increased crop uniformity. Such harvesters would
reduce labour shortage problems,

RECOMMENDATIONS:

Recommendation:  
As the development of unique Canadian ginseng cultivars would provide the Canadian ginseng industry
with competitive advantages in the global ginseng market, it is recommended that AAFC staff a ginseng
germplasm research scientist position at the Delhi research farm.

Background:
Increasing competition from growers of Panax quinquefolius in China may place additional price pressure
on the Canadian industry. Creation of P. quinquefolius cultivars with unique characteristics that appeal to
either consumers (taste, root shape, ginsenoside profiles) and/or growers (disease and drought resistance,
increased yields, uniform seed height and seed set) would give our growers competitive advantages.  The
Delhi research farm of AAFC has a germplasm collection of about 600 accessions. These lines possess a
range of characteristics from which superior lines can be selected and micropropagated using techniques
being developed at AAFC-London. The Delhi research farm currently requires additional scientific
resources to manage and evaluate these lines. 
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SERVICE NEEDS

1. Ensure that the new federal APF and related Safety Net programs are accessible and suitable for
Ontario ginseng producers.

2. To determine appropriate N and P levels for ginseng production 
3. To learn how to identify high risk fields that may contain populations of Cylindrocarpon or high

levels of unacceptable residues
4. Provision of more training programs to improve pest management skills (including sprayer calibration

and operation) of growers and to improve linguistic and literacy skills of farm labour.
5. To maintain OMAF support through the specialist position in Simcoe.

TECH TRANSFER:

The industry indicated a general satisfaction with tech transfer and noted the efforts of the OMAFRA
medicinal crops specialist (Jan Schooley) and staff at the Delhi research farm of AAFC in this regard.
Research information appears to flow quickly to the farm level. The OGGA has been a good conduit for
information to growers from the research community. More training is needed for growers in the areas of
sprayer set-up and operation and pest management. Training and literacy / language programs for farm
labour were identified as needs.
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ONTARIO GRAPE AND WINE RESEARCH AND SERVICES SUB-
COMMITTEE

State of the Industry (excerpts)

The year 2003 can be summed up as a cold winter and a late year.  Most growers in the prime growing
areas with good drainage and protected by the lake effect had fair to good crops depending upon the
cultivar and escaped a lot of the winter damage. But many growers in the less desirable sites suffered vine
damage and crop loss that might carry over for several years. There is still some concern for the overall
health of the vines that were located in low spots and have been damaged by winter injury. Individual
vines in blocks have been removed and even some entire vineyard blocks have been pulled. There will be
a lot of spot plantings in vineyards over the next couple of years. Fall rains have provided ample soil
moisture.

Aside from the weather, growers had to deal with other problems this year. Leafhoppers caused damage
throughout the season and crown gall (exacerbated by winter injury) was showing up and will continue to
be a problem in the future. Late season mildews infected leaves and some fruit. Multicoloured Asian lady
beetle threatened the industry again as infestations appeared, especially on top of the escarpment and
immediately below the bench. (Ken Slingerland, OMAF)

The Ontario grape harvest fell significantly below previous levels due to unusually cold 2002-2003 winter
weather. Extremely cold temperatures reduced the overall wine grape crop by approximately 40-50 per
cent. During the month of July, the Grape Growers of Ontario (GGO) estimated the projected tonnage to
be somewhere around 26,000 tonnes for wine grapes; down from 44,270 tonnes in 2002. The 2003
production drop is industry wide, and not restricted to any one of Ontario’s three designated viticultural
areas. As a result of the severity of the short crop, the GGO and the Wine Council of Ontario (WCO) met
and agreed upon ways of mitigating the effects of the short crop on the grape and wine industry. 
The return of the multicoloured Asian lady beetle (MALB) shows the seriousness of this pest and the
need to find a comprehensive solution for the grape and wine industry. (Gerry Walker, GGO)

Ontario dealers marketed 40% more table grapes this season – 195,000 masters versus 137,000 in 2002.
Sovereign Coronation volume increased 100% from 60,000 masters to 120,000 (and more to come in the
future). The season started about 7 days later than 2002 in Niagara and 10 – 14 days later in the west-end
of the Peninsula. Sovereigns did not ripen evenly especially where planted on sandier soils. Some growers
spot picked 3 or 4 times this season. Not all the Fredonia grapes were harvested for fresh market and very
few Concords were harvested for fresh market. (Adrian Huisman, OFGGMB)

The National Grape Cooperative received 2,176 tons of Concord grapes and 1,359 tons of Niagara grapes
from its Ontario members (very near last year’s production) - all received and processed at the
Cadbury/Mott’s plant in St. Catharines. The average Brix level for the Niagara crop was 11.9 and 15.1 for
Concords. These Brix levels are below desirable standards, but will enable National Grape/Welch’s to
produce consumer acceptable fruit juice products.
In October, an additional incentive was needed in order to get the harvest season started. National Grape
initiated a Disaster Program that allowed Concord deliveries down to 14.5 Brix. 
Given the poor 2003 growing season, the crop potential for Concord and Niagara grapes in 2004 is very
uncertain.  Wood selection and appropriate node numbers will be critical decisions needing to be made
during the pruning process. (Tom Davenport, National Grape Cooperative)
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Research Priorities

Research priority categories and details are similar to those from 2002, except for a few additional details,
an amalgamation of “variety, clone and rootstock evaluation” with “vineyard management techniques...”
and an important change in order of priorities. This change emphasizes the committee’s strong feeling
that research into biology, behaviour, thresholds, predictive models, and management options for the
multicoloured Asian lady beetle, Harmonia axyridis, is of paramount importance to the grape and wine
industries.

 (bullet points within categories are not prioritized)

1.   Development of advanced integrated pest management tools. 
• Evaluate alternative pest control products (including conventional, biopesticides, biologicals and

pheromones)  to replace organophosphate and carbamate insecticides,  as well as fungicides that will
be lost as a result of  FQPA and re-evaluation of pesticides. 

• Conduct Good Laboratory Practices (GLP) residue trials to support minor use registration
applications for pesticides including herbicides. 

• Conduct efficacy trials on miticides, insecticides and fungicides to support full registrations and
minor use registration applications.

• Develop and validate predictive and management models for pests of grapes including but not limited
to multicoloured Asian lady beetle, grape berry moth and diseases of grapes. 

• Develop efficient, rapid monitoring methods and economic action thresholds for insects, mites, weeds
and grape diseases. 

• Develop appropriate, systems-based resistance management strategies for pests with the potential for
rapid development of resistance including botrytis,  powdery mildew, and mites.

• Evaluate area-wide mating disruption for grape berry moth in different areas of Ontario.
• Efficacy testing of growth regulators for table grapes.
• Evaluate appropriate product use to minimize pesticide residues on fresh market grapes. 
• Evaluation of bird control techniques. 
• Development of integrated pest management strategies for pests including, but not limited to mites,

leafhoppers, crown gall, multicoloured Asian lady beetle etc. 

2.   Vineyard management to maximize productivity, quality, and environmental 
      sustainability.
• Training and other cultural practices to regulate vigour while maximizing productivity, ensuring good

fruit composition and high wine quality (including site suitability and crop load considerations;
canopy management strategies for Ontario conditions).

• Determine parameters and need for irrigation while ensuring food quality; e.g. E. coli contamination
in water.

• Develop accurate systems for measurement of soil water and water relations in grapes.
• Develop accurate scheduling for irrigation and fertigation of grapes.
• Develop and encourage the adoption of systems of efficient water use.
• Application of precision agriculture; e.g. GPS and GIS to support various disciplines and help

growers make better decisions.  
• Mechanization of vineyard operations and reduction of labour costs.
• Evaluations of varieties, clones and rootstocks for grapes throughout the province (including

southwest Ontario and Prince Edward County) and on different soil types. 
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• Long-term research utilizing new and innovative scientific approaches to enhance winter hardiness
and resistance to crown gall.
 

3. Factors affecting wine quality and acceptance.
• Aroma, colour, phenolic constituents, and flavour profiles as influenced by terroir, and winemaking

and viticultural techniques. 
• Improved vintner methods for ice wine product.
• Yeast and bacterial interactions and metabolism in fermentation and wine making processes.
• Determine human health benefits of wine consumption.
• Source  and quality validation (icewines).
• Development and validation of analytical techniques.
• Microbial spoilage, preservation and plant sanitation.
• Fining and chemical stability of wines.  
• Factors controlling stuck and sluggish fermentations.

4. Development of nutrient management guidelines through research of Ontario grape and wine
production systems. 

• Determine nutrient requirements and nutrient budgeting for grapes (including juice, table and wine
grapes) recognizing the particular characteristics of our climate and the wide range of soil types on
which grapes are grown in Ontario. 

• Determine availability, losses and tracking of nutrients in Ontario grape and wine production systems
across different varieties and vine ages.

• Develop soil testing standards, leaf testing protocols, and nutrient recommendation standards for all
types of grapes.

• Evaluate soil amendments and crop nutrition.
• Develop appropriate computer software to accommodate perennial crops and their cultural practices

such as pre-plant land preparation and addition of large amounts of organic matter soil amendments.
Nutrient budgets for vineyards must also consider non-bearing years during establishment of new
vineyards or recovery surrounding winter injury events, crop recycling from prunings, mowing and/or
incorporation of cover crops.

MOST IMPORTANT PESTS LISTS
(in order of priority)

Top Insect and Mite Pests for Grapes - 2003  
1. Multicoloured Asian lady beetle
2. Grape berry moth
3. Leafhopper complex
4. Mites (including European red mite and Two-

spotted spider mite)
5. Phylloxera
6. Erineum mite
7. Japanese beetle
8.   Yellow jackets

Top Diseases for Grapes- 2003  
1. Powdery mildew
2. Botrytis
3. Crown gall
4. Downy mildew
5. Phomopsis
6. Black rot
7.   Sour rot complex
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Ontario Grape and Wine Research and Services Subcommittee:
 ISSUES AND RECOMMENDATIONS 2003

Recommendation #1    (Edited for this summary report)

Issue: 
The viticultural, oenological, and economic issues associated with multicoloured Asian lady beetle,
Harmonia axyridis, (MALB) are of grave concern. A concerted effort is needed immediately to explore
solutions to this problem.

Background:
• MALB, an introduced and now naturalized species, is normally a beneficial insect. However, fall

flights of MALB into vineyards in search of sugar sources have made this insect a late-season pest.
• When disturbed or crushed, MALB respond by “reflex bleeding” which forces hemolymph out of

their joints. This yellow-orange fluid is highly unpleasant to taste and smell.
• In 2001, MALB caused significant losses to the Ontario wine industry and were a problem in some

vineyards in 2003. 
• Direct and indirect costs to the industry and related industries (e.g. tourism) will be enormous without

effective management options for MALB. 

Gaps/Barriers/Deficiencies
• There is a lack of knowledge of the biology and behaviour of MALB.
• There are no monitoring techniques or thresholds for MALB management decisions. 
• There is currently no way to remove offending flavours and odours of MALB from wine.
• There are no means of exclusion or removal of MALB from grapes pre or post harvest.
• There are no registered pesticides for management of MALB.
• There is insufficient knowledge on the relationship of MALB to their food sources, especially in

relation to soybean aphid.
• There is insufficient information on efficacy of pesticides for MALB and on the effects of pesticides

on MALB behaviour, including sublethal dose effects.
• There is insufficient knowledge about repellents for MALB.

Details: removed for this summary.
Recommendation:
It is recommended that all involved agencies act swiftly to participate in:
• Establishing a task force with the goal of addressing the MALB crisis for the Ontario wine and juice

grape industry. 
• The task force will be charged with: identifying research needs; seeking funding for research;

conducting and coordinating research; establishing a comprehensive database on MALB;
disseminating information and research findings to the industry.

Target Agencies:
GGO, Brock University - CCOVI, OMAF, WCO, AAFC, VQAO, LCBO, KCMS, University of Guelph
(Department of Environmental Biology), National Grape Co-operative.
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Recommendation #2     (Edited for this summary report)

Issue: 
The grape and wine industry requires timely harmonization for evaluation and registration for pest control
products used in Canada and the United States to ensure all producers have access to effective materials
for the development of sustainable resistance management programs that are viable and maintain
competitive balance with international trading partners.

Background:
• Canadian producers are losing current conventional products without adequate alternative

replacements putting them at an economic and production disadvantage.
• Harmonization of the registration process Between US and Canada is not fully functional in products

or in time of registrations. In many cases US adoption and use of new effective reduced risk materials
is far in advance of those adopted for use in Canada. In some instances new product registration is not
pursued at all within Canada.

• Registrants have indicated that the process used in Canada is too time consuming and excessively
expensive to pursue bringing products to the Canadian market.

Gaps/Barriers/Deficiencies
• The response time for product review and acceptance by PMRA has been too long for many firms to

consider product registration in the Canadian marketplace.
• Volume of registration requests cannot be reviewed and acted upon by existing staff at regulatory

agencies within an acceptable time frame.
• The regulatory process must be streamlined so that US and Canadian agencies can review similar

information packages at the same time. 
• AAFC Vineland does not have any personnel working on fungicides, nematicides or herbicides for

the grape industry and limited resources for insecticide evaluation.

Details:
• Increase AAFC resources to perform the above evaluations: efficacy and GLP residue trials.
• PMRA to improve harmonization process and remove barriers to true joint reviews. 
• PMRA to streamline registration process especially for reduced risk products.
• PMRA to increase staffing to deal with existing backlog of registration applications. 

Recommendation:
That PMRA, AAFC, and OMAF allocate additional personnel and resources to ensure that product
registration for reduced risk pesticides be achieved at the same time as their US counterparts to maintain
competitive balance and ensure sustainability of economically viable and environmentally responsible
grape production.

Target Agencies:
• Wendy Sexsmith, PMRA, Richard Aucoin, PMRA
• Dr. Gary Whitfield, National Science Director for Theme 160 –  IPM & Plant Protection

AAFC-GPCRC, Harrow
• Ontario Ministry of Agriculture and Food
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Recommendation #3   (Edited for this summary report)

Issue: 
Water management is becoming an extremely important issue for grape growers but there is currently not
enough information specific to Ontario’s grape growing conditions to guide their irrigation and soil water
management decisions. 

Background:
• In recent years, grape growers in Ontario have had to increasingly rely on irrigation to maintain the

health of their vineyards. 
• Efficient strategies will be necessary in the future to make the best use of available water.
• There are no good physiological markers to use as drought indicators for vineyards or economical soil

moisture monitoring devices. Early stages of drought stress are not readily measured in a vineyard
and application of water is therefore haphazard.

• Excess irrigation could compromise fruit quality and vine hardiness but withholding water altogether
will seriously impact both fruit and vine health.

Gaps/Barriers/Deficiencies:
• No irrigation schedules have yet been developed for vineyards in Ontario and models developed in

other parts of the world may not be applicable because of our humid climate.
• No irrigation studies have been completed with complete fruit flavour and wine flavour profiles to

prove the effectiveness of appropriate irrigation in vineyard management. 
• No irrigation studies have been completed to determine best management practices for different soil

types in Ontario. 
• Current overhead irrigation practices can have a negative impact on IPM systems management (e.g.

disease pressure and pesticide application timing). 

Details:
• Currently, two substantial research studies are underway in the Niagara Region. Additional research

trials are needed in other grape growing. 
• Good, practical, economical soil monitoring systems need to be developed for heavy dense lacustrine

clays as well as clay based glacial tills and deep alluvial sands. Information is needed to develop best
management practices and water application rates tied to soil percolation, infiltration and absorption
rates, to prevent runoff and/or leaching of nutrients.

• The effects of appropriate irrigation on fruit and wine quality need to be well defined to allay the
fears of some winemakers that irrigation will detract from wine quality. 

Recommendations:
Resources and personnel should be assigned to develop standards, protocols and schedules for irrigation
management for specific soil types in the grape growing areas of Ontario. 

Target Agencies:
• University of Guelph (Plant Agriculture and Land Resource Sciences)
• Brock University (CCOVI)
• OMAF
• AAFC-GPCRC, Harrow;  AAFC-SCPFRC, Vineland
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Recommendation #4    (Edited for this summary report)

 Issue: 
The nutrient management act will require growers to develop nutrient management plans but there is
currently not enough information or standards to allow them to do so.

Background:
• Nitrogen recommendations for juice and wine grapes differ both in timing and rate. The impact of

various organic matter sources on the seasonal nutrient cycle is not documented well enough to be
used for good nutrient management planning budgets.

• Detailed seasonal budgeting of nitrogen use in grapes is not well developed for cool climates,
(Ontario), where cold soils have an impact on organic matter breakdown and root activity. 

• The use of fertigation is just now being investigated and the timing/rate of application needs to be
documented for good nutrient planning.

• Growers are concerned about the time and money that will be needed to develop nutrient management
plans and the applicability of these plans.

Gaps/Barriers/Deficiencies:
• Insufficient Ontario data to create accurate profiles of nutrient use and sequestering in grapes.
• Insufficient Ontario data on the use of alternative organic matter sources and their fit in the nutrient

cycle of a producing vineyard.
• Insufficient data from fertigation trials to document uptake and/or loss patterns of nitrogen as

influenced by irrigation.

Details:
• Research programs need to be encouraged to address the concerns of nutrient management act

implementation especially as related to horticultural crops.
• Developing nutrient budgets for perennial crops is complicated by residual nutrients in the perennial

structures, the use of slow release organic matter amendments not included in the conventional
studies, permanent sods and intermittent cultivation strategies and the addition of irrigation/fertigation
practices.

Recommendation:
Resources and manpower need to be assigned to develop standards for creation and implementation of
nutrient management plans in the Ontario grape and wine industry, from production through processing.

Target agencies:
• University of Guelph 
• Ontario Ministry of Agriculture and Food 
• Brock University - CCOVI
• University of Waterloo

Recommendation #5       (Edited for this summary report)

Issue: 
There is a continuing need for enhancement of crop protection research capacity to address important
insect, mite, nematode, weed, and disease problems in grapes. There is very little publicly funded crop
protection research supporting the growing wine grape industry in Ontario.
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Background:
• Several key research positions have been unfilled at AAFC-SCPFRC, Vineland for a considerable

time. At the present time there is virtually no entomology or pathology research for grapes. 
• There is little existing research capacity available to address new pest problems. 
• The “critical mass” within agencies such as AAFC and OMAF required to service the industry is

shrinking and is below what is needed to adequately address the needs of  the Ontario grape industry. 

Gaps/Barriers/Deficiencies:
• AAFC-SCPFRC, Vineland. The entomology position (population ecologist) has been vacant since

1998. At AAFC, Vineland  only two research scientists are providing entomology support to the IPM
fruit program, with previous entomology positions not being re-staffed. 

• The insecticide/miticide efficacy program was not functional in 2003 (personnel vacancy).
• AAFC-SCPFRC, Vineland. The nematologist position at Vineland remains unfilled. 
• AAFC-SCPFRC, Vineland. The plant pathology position at Vineland has now been filled but the

scientist’s efforts are devoted to plum pox and post-harvest diseases of tree fruit. 
• OMAF – Simcoe. The “Spray Application Technology Specialist” position has been vacant for more

than two years. This position is very important in: providing education and training packages
pertaining to sprayer application technologies; supporting existing IPM programs; addressing
environmental issues; ensuring efficacious pesticide use; limiting residues

Details:
• Positions at facilities listed above need to be filled promptly so that important grape and wine

research and services can be conducted and delivered in a timely fashion.

Recommendations:
• AAFC-SCPFRC should work quickly to address the gaps in publicly funded crop protection research

at AAFC-Vineland 
• In addition, at AAFC-SCPFRC, Vineland, the pesticide consortium technical position needs to be re-

implemented. 
• OMAF – Agriculture and Rural Division should work quickly to fill the vacant sprayer application

technology specialist position. 

Target Agencies:
• AAFC- SCPFRC and Dr. Gary Whitfield, National Science Director for Theme 160 – Environment:

IPM & Plant Protection
• Bill Ingratta, OMAF – Crop Technology Branch Director

TECHNOLOGY TRANSFER

The 2003 meeting of the OGWRSSC meeting included a discussion of the issues surrounding technology
transfer. 

The participants identified some areas of continuing concern:
• there should be an established forum for dissemination of new product information and that

workshops would be useful for this purpose.
• technical sessions, including chemical industry representatives could be held for growers to help

understand new products and their fit in current management strategies.
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• liaison between all groups is necessary, including with groups that might not traditionally be seen as
involved in research, services and technology transfer (e.g. WCO).

• various media should continue to be used for technology transfer; some growers prefer written
material, some prefer workshops, and some prefer using computers. Moving to “all-electronic”
formats for information delivery would force clients into computer use but might leave many behind.

• a suggestion was made that GGO may be able to compile summaries of research. These summaries
could be made available to growers at the annual meeting.

There was also discussion around two issues: the lack of delivery and implementation of IPM programs in
some regions and the necessity of a coordinated effort for technology transfer in the grape and wine
sectors.

The issue of IPM delivery and implementation was not brought forward as an issue with a
recommendation, but the group did discuss the fact that this is an important problem in some areas of
Ontario for some commodities. The grape industry was seen as being relatively well-served in this regard
and that where IPM programs are either not adopted or not available there are several causes: lack of
economic viability for privately delivered consulting and scouting services; lack of affordability of such
services for growers; lack of availability of training opportunities and trained IPM consultants and scouts
in some areas.

The issue of options for a coordinated approach to technology transfer was also discussed. It was
suggested that various organizations (OMAF, Brock University - CCOVI, Niagara College, GGO, WCO,
University of Guelph, Agri-businesses, etc.) could be well-served by a centralized approach to technology
transfer. Participants in the discussion indicated that co-operation in this area is important. Partly because
of the diverse needs of the industry and the diverse media needed for dissemination of information,
support for a single entity for coordination was not forthcoming at this time. It was suggested however,
that all technology transfer project initiators should strive for collaboration with their colleagues at other
institutions and agencies.

Additional comments on technology transfer were supplied by the Research Committee of the Grape
Growers of Ontario. Detailed reports including technology transfer activities and research work were
received from government, university and private sources and are included in the full OGWRSSC report.
Contact neil.carter@omaf.gov.on.ca for an electronic copy of the full report.
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ONTARIO GREENHOUSE FLORICULTURE RESEARCH AND
SERVICES SUBCOMMITTEE

EXECUTIVE SUMMARY
The committee meeting was attended by 13 people, of whom 8 were industry representatives, including 4
growers.  Growers at the meeting expressed concern about the impact on the industry of a number of
external issues.   It was felt that a period of adjustment would be needed to respond to both ongoing and
one-time issues such as: 
• fuel costs (including gas and electricity) which have been under upward pressure for a number of

years 
• all other costs of production are increasing
• the increasing value of the $CD which is getting closer to $US0.80, a value that is often quoted as the

critical point at which the industry will start to see an impact on exports
• a number of border issues that have slowed movement of product into the US, for example:
• homeland security and the various programs that have arisen out of that (PIPs, C-TPAT) 
• CITES (Convention on International Trade in Endangered Species) which affects such commonly

grown products as kalanchoe, orchids, cactus, cyclamen
• quarantine issues such as Ralstonia and Swede midge
• cut flower export issues primarily affecting wholesalers who are importing cut flowers from South

America and then re-exporting them as mixed bouquets
• the SARS outbreak 
• a general downturn in consumer confidence

Technology transfer was the major focus of this year’s meeting, and considerable discussion was spent on
the need for improving communication at all levels of the industry including those who are involved in
the industry working with government, universities and agri-business.  The issue of education which was
raised last year as an important priority for the industry was also targeted again this year in the context of
technology transfer.  The industry is still concerned with colleges and universities providing 

Six recommendations emerged from the meeting.  Issues on which Recommendations were made
included:
• US border issues
• The need for registration of new pesticides
• The need for educational programs tailored to the industry
• The Nutrient Management Act and the industry’s preparedness
• The promotion of Ontario grown floral product to the domestic consumer
• The need for pathology expertise in research

STATE OF THE INDUSTRY

General
There was a good deal of concern around the table over the future of the industry, and what it needed to
do to stay competitive.  It was felt that the industry will have to go through a period of adjustment in
response to a number of external issues that have had a negative impact on it during the last few years.
These include: 
• fuel costs (including gas and electricity) which have been under upward pressure for a number of

years 
• all other costs of production are increasing
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• the increasing value of the $CD which is getting closer to $US0.80, a value that is often quoted as the
critical point at which the industry will start to see an impact on exports

• a number of border issues that have slowed movement of product into the US, or affected peripheral
industries, for example:

• homeland security and the various programs that have arisen out of that (PIPs, C-TPAT) 
• CITES (Convention on International Trade in Endangered Species) which affects such commonly

grown products as kalanchoe, orchids, cactus, cyclamen
• quarantine issues such as Ralstonia and Swede midge
• cut flower export issues primarily affecting wholesalers who are importing cut flowers from South

America and then re-exporting them as mixed bouquets
• the movement into the US of biological control agents is likely to be obstructed by proposed

legislation that will only allow entry at a limited number of ports (all of them airports).  Presently,
significant amounts of product are shipped by road across the border. Additionally, detention of
product for a period of 2-3 days will result in significant deterioration of product quality.  Loss of
viability of biocontrol companies as a result, will have a negative impact on the users of biocontrols
in Canada.

• the SARS outbreak 
• a general downturn in consumer confidence

To add to the concerns, prices for finished products are not increasing. In many instances, wholesale
prices for all segments of the market (cut flowers, bedding plants and potted plants) have not increased in
the last 10 years.

On the positive side, growers felt that there was not necessarily anything wrong with the industry
undergoing a period of assessment and adjustment.  Interest rates are low and there may be new
opportunities that can be pursued.  Five or ten years ago, growers could get away with some inefficiencies
and remain competitive. The external pressures currently being applied to the industry should make it
more efficient and productive.

Some growers thought there was an opportunity for diversification within the industry, although it was
cautioned that it is not easy for small growers to experiment with and change crops.  There was some
scepticism about how quickly North American consumers accept new crops compared to Europeans.

Markets

Cut flowers
Cut flowers continue to show variability.  Downward pressure (from imports) on crops such as roses is
making it increasingly difficult for growers to be competitive and most rose growers have diversified their
crop mix.  There are very few rose-only growers left in Ontario.  On the other hand, crops such as gerbera
and snapdragon continue to show good strength and an increase in the area being grown (often by rose
growers).  The Auction run by the Ontario Flower Growers reported a slight increase in total volume of
product being put through the clock.  They commented on the decreased margins for product being
exported (as a result of the exchange rate) and mentioned that this could be looked in terms of the
opportunities presented and need for diversification.

Potted flowering plants
Potted crops have been the major sector affected by the various issues of the export market.  Although the
need for diversification was mentioned as important, it was felt that for some crops e.g. poinsettias, there
was no real alternative. Consumers want only poinsettias at that time of the year.  With regard to
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poinsettias, the comments was made that a major reason for the lack of profit margin in this crop was due
to slippage (poor quality, disease, insects) and that growers who concentrated on growing high quality
product were doing quite well.

The issues surrounding the CITES convention and its impact on potted crops have been discussed above.

Spring crops
The bedding plant/spring cropping season this year was generally felt to be a good one.  The weather was
reasonable and there is some indication that sales are extending further into the summer. The comment
was made that because a greater percentage of product stays in Canada (than is the case with potted
crops), that this sector has not been as greatly affected by the various border issues.

Pests/diseases
The pest and disease problems of the industry are perhaps best discussed in terms of those that are regular
problems and known factors that growers are likely to have to contend with each year; and those that are
less frequent, often associated with quarantine issues. From a disease perspective, powdery mildew
remains one of the industry’s major concerns primarily because of the lack of effective fungicides for this
disease. The concern over this disease is supported by its top priority ranking at the Ottawa minor use
meeting in March.  The other disease that needs to be noted is Fusarium in cyclamen and Zygocactus.
Every year this is responsible for considerable crop losses. For cyclamen growers, 2003 was no exception.
For the established pests, 2003 saw, if anything fewer pest problems.  In particular, a number of growers
have commented that thrips populations seemed considerably reduced.  There seems to be an increasing
presence of a number of naturally occurring beneficial insects, especially those associated with soil-
dwelling pests such as fungus gnats and shoreflies.  The predatory fly Coenosia, the parasitic wasps
Synacra and  Hexacola and the predatory beetle Atheta are all becoming quite commonplace in
greenhouses where pesticide use has been reduced.

Quarantine pests and diseases are just one of the many border issues growers are dealing with.  Ralstonia
in geranium resulted in severe disruptions to the industry in the late winter and spring. Several growers
had their facilities quarantined as a consequence of imported cuttings from infected (or suspected
infected) operations in the USA or central America.  Another quarantine issue affecting the industry was
Swede midge although the actual impact was not as serious as the Ralstonia issue.  Sudden Oak Death
(SOD) has been of concern for several years and continues to have ramifications particularly in terms of
bulb imports from the US west coast.

Major and Emerging Issues
1. Border Issues
This is currently the major issue facing the industry, with a number of recent challenges associated with
movement of plant material into the US. The expansion of the greenhouse floriculture industry in Ontario
in the last 10-15 years has been largely built around the export market.  As a result, any impact on that
market can have extensive repercussions on the industry.  Over the past several years, there have been a
number of such impacts.
• The heightened security concerns in the US have meant increasing delays at border crossings and the

development of programs such as PIPs (Partners in Protection) and C-T PAT (Customs-Trade
Partners Against Terrorism).  These two programs have required increased paperwork and security
measures by growers and wholesalers wishing to export product. Among other commodities affected,
are commercially produced biocontrol agents (BCAs), which as of Jan 1 2004 can only enter the US
through a limited number of ports of entry, all of which are at airports. Release times may add 2-3
days to the shipping time for these products, unacceptable for a perishable commodity. Currently,
significant numbers of BCAs are hand carried across the border at numerous entry points by Canadian
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producers and by European producers who ship into Canada and repack for US customers.  There is
real concern in the biocontrol industry about the loss of US markets and the subsequent impact on the
viability of Canadian producers, and those shipping into Canada.

• CITES is the Convention for International Trade in Endangered Species, an agreement between
participating countries to promote the protection of endangered species.  Unfortunately, a number of
commonly grown potted plants fall into the same genus as species that are on the CITES list.  This
has led to border delays on a number of occasions for growers of crops such cyclamen, kalanchoe,
cactus and orchids. There is some concern that this may be used as a non-tariff trade barrier by the
US.

• Domestically grown cut flowers are not a major export into the US, however, there is an issue with
the import of cut flowers from South America and then the re-export of them as mixed flower
bouquets into the US. The exporters are required to label the product with “country-of-origin”
information. Many of the South American “countries-of-origin” have some serious pest problems of
quarantine importance to the US, so that the detection of any pests at all in product that originated
from these countries results in unacceptable delays or rejection of the shipment.  The industry is
currently working on a Cutflower Export Certification Program.

• Quarantine issues as discussed above continue to hang over the industry both from the standpoint of
incoming product and the threat of introducing pests and diseases that are not established in Canada,
and from the difficulties associated with moving product into the US when quarantine alerts are in
place.  In recent years, this is becoming more common, e.g:
• Chrysanthemum white rust
• Sudden Oak Death
• Swede Midge
• Ralstonia
Other quarantine concerns such as Emerald Ash Borer and Asian Long-Horned Beetle, while not
directly related to the industry, continue to focus attention on the need for border vigilance.

• The favourable exchange rate has played an important role in the development of the export market
and the expansion of the industry. With the 20% increase in the value of the $CD this year, exporters
are under increasing pressure.

2. Nutrient Management Legislation 
Phase II Draft Regulations under the 2002 Nutrient Management Act were released in early December of
2002 with a 60-day comment period.  After consulting with various Ministry sectors, the government
decided to only move forward initially with regulations that were implemented on September 30, 2003
that require new and expanding large livestock operations to develop nutrient management strategies.
The Ministry indicated that regulations for horticultural sector including the greenhouse industry would
not be implemented before 2008.  The industry appreciates this decision and applauds the  Ministry for
financially supporting research that will address issues specific to the greenhouse industry.  The industry
wants to do it part to protect the environment while at the same time producing flowers and plants to
beautify our homes, gardens and offices.

RESEARCH AND SERVICES ISSUES/PRIORITIES
Issues identified in 2001 continue to reflect the industry’s research needs. The priorities have been listed
below in abridged form from last year. (Refer to 2001 Report for details on the priorities listed below).
The only change that the committee felt that was needed was to change the priority of communication to
better reflect the importance of this issue to the industry.  The issue of communication is discussed further
in the section on Technology Transfer below.
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List of Issues
1. Communication
2. Integration of Nutrient, Water and Disease Management Strategies from an Environmental

Perspective
3. Border Issues
4. Development of Improved Floricultural Crops and Production Techniques
5. Post Harvest Handling and Shelf-Life Issues with Potted and Cut Flower Crops
6. Development and Implementation of IPM programmes in Floriculture 
7. Optimisation of the Greenhouse Environment

Technology Transfer
It was argued that technology transfer was largely an issue of communication, and that there was an
urgent need (reflected by the priority given it) in the industry to improve communication at all levels.  For
example:
• Communication between the industry association and its grower members (in both directions) is

critical to the industry’s success.  The comment was made that ‘top-down’ communication is easy,
but that the industry has to work on trying get a better understanding from the growers just what their
issues are.

• Communication between all parties with an interest in the industry (different levels of government,
universities, consultants, agri-business, growers) so that relevant information can be disseminated
quickly, completely and with purpose. 

• From an OMAF extension perspective, growers felt that a good job was being done with workshops,
information sessions publications and articles in trade journals such as Greenhouse Canada.
However, they wanted more one-on-one interaction and grower visits and felt that this was an
important component of extension.  

• Communication with the public and the end-consumer was also raised as an area where work had to
be done to get the industry’s message across. This needs to be done from angles such as:
• Research that could bring together and summarise all the studies done on the benefits of plant

material in the home and workplace
• Marketing/advertising to promote the industry and its products

DETAILED RECOMMENDATIONS
ONTARIO GREENHOUSE FLORICULTURE RESEARCH AND SERVICES SUBCOMMITTEE

RECOMMENDATION #1.
Issue: The movement of product across the US border is a major obstacle to the continued expansion of
the export market for Ontario’s floriculture industry.

Background: Over the last 10-15 years, the greenhouse flower industry has expanded by about 10% p.a.,
in large part driven by exports which now account for >50% of Ontario’s total production.  Events in
recent years at the local, national and international levels have resulted in increased levels of inspections
and delays at the Canada-US border.

Details: Concerns over border issues are described in detail in the section on Major Issues. In brief, these
can be summarised as:
• Security concerns in the US resulting in increased paperwork, security measures and delays
• The Convention for International Trade in Endangered Species (CITES) is a barrier for exporters of a



56

number of crops on the CITES list  e.g. kalanchoe, cyclamen, cactus, orchids
• Cut flowers imported from South America and re-exported to the US are being rejected (along with

local product in the same shipment) whenever pests are found in them (despite the fact that they have
been inspected by the USDA in Miami on their way to Canada)

• Quarantine issues such as chrysanthemum white rust, Sudden Oak Death, Swede midge and
Ralstonia have affected exports in recent years

• The favourable exchange rate has played an important role in the development of the export market
and the expansion of the industry. With the 20% increase in the value of the $CD this year, exporters
are under increasing pressure.

Recommendation: It is recommended that the greenhouse industry continues to work with relevant
government agencies (CFIA, USDA) to address these issues. In particular:
• CITES needs to recognise that commercial production of plant material should not be regulated under

the convention
• A cut flower export certification program needs to be set up to allow the movement of cut flowers

into the US under specified guidelines, within which the Canadian industry can work.
• CFIA needs to work with the USDA to investigate the use of rapid diagnosis technologies for

identifying insects and diseases in major ports of entry into the USA. This is important for the
detection of quarantine pests and diseases, but also to determine when pests are of non-quarantine
significance, eliminating or reducing unnecessary border delays.  

Target Agencies: Flowers Canada, Flowers Canada (Ontario), CFIA

OASCC LINKAGES
Ontario Pest Management Research and Services Committee

RECOMMENDATION #2
Issue: Registration of new pesticides for the industry through the minor use registration program

Background: The floriculture industry is at a disadvantage compared to its global competitors. Of
primary importance is the need for pesticides with an IPM/biocontrol fit. The lack of new actives also
gives rise to concern about the potential for off-label use of pesticides.  For example, applications are
frustrating and use excessive when using ineffective products; rotation (for resistance management)
makes no sense with only 1-2 registered products; and the price of products with the same active
ingredient can vary widely between greenhouse and field use products. The use of cheaper products can
offer short-term monetary benefits for growers, but ignores the developmental costs, liability issues, and
goodwill of chemical companies in committing to the registration process. If the industry is to continue to
receive the cooperation of chemical companies, it must address this issue to ensure all growers are fully
aware of their responsibilities. 

Details:
With the federal government’s increased investment into the Minor Use Registration Program, and the
success of the first priority setting exercise in March 2003, there are promising signs of progress.
However, most of the resources being put into the registration of new products by AAFC are for residue
analysis, a requirement that is not needed for non-edible horticulture. To address the special needs of the
ornamental sector, IR-4 holds meetings each year specifically for this purpose.  In Canada, the minor use
needs of greenhouse ornamentals have been addressed over the past 6-7 years by the appointment of an
industry funded pesticide specialist, a position supported by federal government funding.  This
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arrangement has allowed the industry to focus on priority products and the committee would like to see
this arrangement continue.

With regard to off-label pesticide use, an information campaign to educate growers about the correct use
of pesticides has included articles in the industry newsletter and a grower meeting at which government
agencies (PMRA, MOE, OMAF), industry, and registrants participated to inform growers and discuss the
issues. The committee commends the industry for its efforts.

Recommendation
It is recommended that:
• PMRA and AAFC ensure that the needs of all agricultural sectors are considered in moving forward

with the Minor Use program and that there be flexibility in how agricultural sectors are supported
within it (e.g. support of industry positions to work with AAFC; ornamentals priority setting similar
to IR-4). 

• Efforts by Flowers Canada to address the issue of off-label use of pesticides continue

Target Agency: PMRA; AAFC; Flowers Canada

OASCC LINKAGES: Ontario Pest Management Research and Services Committee

RECOMMENDATION #3
Issue: The need for educational programs both at the college level, and as a component of continuing
education.

Background: The greenhouse floriculture industry has been expanding through the 1990’s at a rate
averaging about 10% per year.  This level of expansion provides excellent career opportunities for people
with a range of skills, but there is a particular need for employees with horticultural training, specifically
in greenhouse crop production. Additionally, there is a need to provide employees currently working in
the industry, with educational opportunities to upgrade their knowledge and skills.

Details: The industry has a shortage of skilled labour to meet its expanding needs.  It is not uncommon to
find growers being hired from Europe to meet the needs of greenhouse operations in Ontario.
Educational programs designed for greenhouse production are needed to provide new graduates with the
necessary skills for a career in greenhouse floriculture. Additionally, a promotional campaign aimed at
schools to increase awareness of the industry, is needed in order inform more young people of the
opportunities that exist in the industry and to foster their interest.  For growers and employees already in
then industry, there is a need to provide further education opportunities in various aspects of crop
production.  Workshops and night courses put on by OMAF and the University of Guelph are invariably
filled quickly with a waiting list ready to take advantage of the next available course.  Flowers Canada
(Ontario) has an educational committee with the goal of reviewing the educational and training needs of
the industry, in terms of new employees.  The work of this committee has moved ahead strongly over the
past year with the previous Minister of Agriculture giving written approval for an apprenticeship program
for the industry.  The Ontario Greenhouse Alliance (TOGA) is also planning to put resources into this
project. 
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Recommendation: The committee supports the initiative of Flowers Canada (Ontario) in establishing its
education program and recommends it continue to work with educational institutions in achieving its
objectives.  It is also important however, that the industry address the need for continuing education as
part of its committee’s mandate.

Target Agencies
• Flowers Canada (Ontario), University of Guelph, Niagara College

RECOMMENDATION #4
Issue: Impact of the Nutrient Management Act on the Greenhouse Ornamentals Industry

Background: Phase II Draft Regulations under the 2002 Nutrient Management Act were released in early
December of 2002 with a 60-day comment period.  After consulting with various Ministry sectors, the
government decided to only move forward initially with regulations that were implemented on September
30, 2003 that require new and expanding large livestock operations to develop nutrient management
strategies.  The Ministry indicated that regulations for horticultural sector including the greenhouse
industry would not be implemented before 2008. 

Details: In order to be ready to meet the above timelines, the Ontario greenhouse ornamental industry
needs to better understand its current position in terms of nutrient use and environmental run-off for its
various sectors. Given this information, industry standards can be developed based on real data.  OMAF
is currently supporting a research program designed to survey leachate run-off from greenhouses. The
project will supply the type of data needed to be ready to address the needs of the NMA.  The industry
appreciates the support of OMAF and the U. of Guelph in addressing issues specific to the greenhouse
industry.

Recommendation: It is recommended that OMAF and the University of Guelph continue to support the
research that the industry needs if it is to meet its obligations under the NMA.

Target Agency: OMAF; University of Guelph

RECOMMENDATION #5
Issue: The need to promote Ontario grown floral products to the domestic consumer.

Background: The Ontario greenhouse ornamentals industry has undergone extensive expansion in the
last 10-15 years, with the size of the industry now 3-4 times larger than it was in the early 1990’s.  Much
of that expansion has been built around the export markets of the USA.  However, as detailed elsewhere
in this report, there are a number of issues currently having an impact on this market.  There is a need to
develop the domestic market to limit the reliance the industry currently places in exports.

Details: The Ontario food industry has benefited from extensive advertising under the OMAF, Foodland
Ontario banner.  Unfortunately, the same marketing vehicle is not available to non-food crops. However,
OMAF does have a Market Development Branch which should be used to investigate domestic marketing
opportunities.

Recommendation: It is recommended that Flowers Canada (Ontario) contact the Market Development
Branch of OMAF to discuss the marketing of greenhouse floral products in Canada.
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Target Agency: Flowers Canada (Ontario), OMAF

RECOMMENDATION #6
Issue: The need for pathology expertise in greenhouse ornamentals

Background: The greenhouse ornamental industry is the largest horticultural sector by farm gate sales in
Ontario and Canada with 2002 sales of  $745 million and $1.42 billion respectively.  As an industry of
great economic importance provincially and nationally, it is appropriate that Agriculture and Agri-Food
Canada provide it with appropriate research support.

Details: AAFC has a long history of  greenhouse ornamental research at the Vineland Research Station.
Beginning in 1995 with the loss of an entomologist position, continuing on 2002 with the retirement of a
virologist, and culminating in 2003 with the departure of the pathologist working in ornamentals research,
AAFC Vineland, now has no ornamentals research program, despite its proximity to one of the largest
concentrations of this industry in North America. The industry appreciates the entomological research
input at Harrow, and requests that similar consideration be given to plant pathology, preferably at
Vineland, where the bulk of the industry and OMAF extension resources are located.

Recommendation: It is recommended that AAFC addresses the issue of the research gap in pathology by
refilling the recently vacated plant pathology position with an A-base research scientist at the Vineland
Research Station

Target Agency: AAFC

OASCC LINKAGES:  Ontario Pest Management Research Services Committee
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ONTARIO GREENHOUSE & PROTECTED CROPS RESEARCH AND
SERVICES SUB-COMMITTEE
EXECUTIVE SUMMARY

The value of greenhouse vegetable and mushroom crops for 2002 is estimated at 582 million dollars. 

The total greenhouse vegetable acreage in 2003 was about 552 ha, an increase of approximately 24 ha
from the previous year, with most of the increase occurring in tomatoes. More moderate growing
conditions during 2003 contributed to overall improvement in production and fruit quality. Some of the
problems experienced were mainly due to the high cost of energy, generally lower commodity prices, and
diseases. Concerns for the industry included the growing strength in the Canadian dollar, energy cost,
labour, diseases, and lack of sufficient registrations of IPM-compatible products. 

The mushroom working group is divided into two sections: 1) commercial button mushrooms and 2)
specialty mushrooms, so as to better hear the needs of each sector of mushroom cultivation.  The
commercial button mushroom market remains strong with growers anticipating slight increases in
production and prices. The brown mushrooms (portabella and crimini) occupy up to 15% of the market
share.  The industry is expanding through the introduction of substrate preparation farms.  Dry bubble and
green mould diseases are persistently present but some farms are experiencing increasing problems with
wet bubble and cobweb diseases.  Fly problems appear less problematic than last year.  Environmental,
nutrient management, threats of organized labor, and worker shortage issues are major concerns.
Research issues principally focus on environment, control of pests and mushroom quality.

STATE OF THE INDUSTRY

1. GREENHOUSE VEGETABLES

Crop Update 

General Comments 
The 2003 growing season started with above average sunshine radiation in the first 10 weeks which was
preceded by 2 weeks of cloudy weather. Following this period there were 3 weeks of dramatically
fluctuating light levels (as high as mid summer and as low as February levels). This resulted in well-
established fruit-loaded plants experiencing stress due to the fluctuating environmental conditions,
delaying harvests by 1 – 2 weeks. Subsequent light levels in the season were at or below the average. In
general, it was a cooler year, resulting in fewer of the fruit quality problems normally associated with
Ontario’s summer growing conditions.

Cucumbers 
For 2003, the acreage remained the same. Most growers have adopted the 3-crop system with the majority
using standard cultivars for the first crop and powdery mildew tolerant ones for subsequent crop.
Generally, overall yields and prices were higher and these assisted in offseting the high cost of energy.
Common cultivars grown were Mystica, Logica, Pyralis, Aviance, and Frieda. There was an increase in
the acres planted to the cultivar Logica (a more generative cultivar requiring less labour for crop
management).  Several new lines will be available for the 2004 season (Venice, Frieda, Phoenix, as well
as a numbered line, 9355). The cultivars are selected for the time of the year and the capability of the
growing facility. Pest problems in order of importance included spider mites, whiteflies, thrips, aphids
and cabbage loopers. Major disease problems were powdery mildew, Fusarium, and Pythium. There is
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concern for pesticide registration and re-cycling. Incidence of downy mildew was reported in the Niagara
area only.

Peppers 
Crop establishment and fruit balancing was difficult to conduct in the early part of the season resulting in
delayed first harvest in some cases or plants remaining out of balance for a longer period. Overall
production has remained at or slightly below the past year. Fruit quality was better due to the cooler
summer.  Two new cultivars were grown in 2003, 4-Ever (red fruited cultivar) and Striker (yellow-fruited
cultivar). Orange cultivars will still be mainly Sympathy.  Due to the strong Euro, imports were generally
reduced providing a more stable market. However, the strong Canadian dollar kept prices at average
levels. With respect to growing media, there has been a shift from rockwool to coconut fibre this year and
this trend is likely to continue in 2004. More growers are also adopting re-circulating techniques. Pest
problems included spider mites, aphids, silverleaf whitefly, cabbage loopers, thrips, fungus gnats, and
European corn borers. New pest problems included mealybugs, crane flies, and broad mites/cyclamen
mites.  Major disease problems included Fusarium and powdery mildew. Fusarium caused early
termination of some crops.  Biocontrol programs were challenging and there is need for more
biocompatible products to assist in IPM programs.

Tomato 
Early planted tomato crops were slow in establishing due to the extended period of low light. The later
planted crops, during the better light conditions established well, with well-formed fruit. Fruit quality in
the early sets was good and despite the slightly lower light levels, the size and total production for 2003
was at or above the previous year. Rhapsody and Dundee were the main beefsteak cultivars grown in
Ontario (more acres of fall planted Dundee). Clarance was the standard cluster (tomato on the vine)
cultivar with several growers planting Chapeau (excellent quality cluster but fruit size is small) for the
fall. There was a significant increase in the acres devoted to specialty tomato (approximately 29 ha).
Inter-cropping was conducted in order to maintain fruit quality and maintain market share with only a 2-
week separation in production between the 2 crops. Despite disease problems in the spring crop most of
the inter-cropped fall plants have remained apparently disease-free or with minimal disease levels. Due to
high fuel prices, low tomato prices, and exchange rates, growers of early crops suffered financially.
Increasingly, troughs are being adopted and growers would like to determine how this technology could
be accommodated in older ranges.  There is also a concern for the lack of varieties that are suited for
growing during the various seasons.  There may be a trend towards grafting because of the stronger root
system.  Pest problems included spider mites, russet mites, cabbage loopers and whiteflies.  Disease
problems included bacterial canker and Pepino mosaic virus.  This year, there was some wilting, the cause
of which was undetermined. Year-round cropping is contributing to difficulties in achieving proper clean
up between crops. 

2.  MUSHROOMS
Ontario continues to lead the nation in mushroom production.  According to the 2002 preliminary report
by Statistics Canada (which is highly suspect in its accuracy this year), 98.4 million pounds were sold in
Ontario in 2002, an increase of 3.8 million pounds from 2001, with a farm gate value of $150 million.
Fresh market price was $1.71/lb., an increase of 5 cents.   Processing grade mushroom prices decreases by
2 cents to $0.74/lb.  

Browns (portabella and crimini) production continues to grow, occupying an estimated 6 to 15% of the
market share.  The industry is expanding through the construction and expansion of composting
operations.  These operations sell fully spawn-run compost which increases the number of cycles per year
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for the farm, resulting in a net increase in production.  Overall mushroom sales to the USA are estimated
to be between 15 and 20%. 

Growers foresee modest increase of about 5% in production for 2003 with slightly higher fresh market
price for both whites and browns but with a lower price for processing grade. Diseases and insects, in
general, were the same or less severe than 2002.  However, for some farms dry bubble (Verticillium
fungicola), wet bubble (Mycogone perniciosa) and cobweb (Dactylium dendroides) were problematic.

Specialty mushrooms
The specialty mushroom industry is comprised of generally small growers, producing oyster and shiitake
mushrooms.  No formal production statistics are published in Canada.  An educated guess would place
the combined annual production of oyster and shiitake mushrooms in Ontario between 1 and 2 million
pounds at a sales value of between $4 and 8 million.  Farmgate price has remained stable for several
years.

Competitor moulds (e.g. green moulds, bacterial blotch, Penicillium spp) continue to be problematic in
both oyster and shiitake operations.   Flies don’t appear to be problematic.

Greenhouse Vegetable and Protected Crop value (Millions of $), and production volume (Millions
of Kg, or dozen), since 1991

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Greenhouse
Vegetables

Tomatoes ($ M) 32 24 33 39 42 55 79 126 145 177 217 232

kg (000,000) 18 23 31 38 49 80 106 131 148 153

Cucumbers ($ M) 25 23 32 334 41 46 62 77.8 91.9 97.5 113 118

doz. (000,000 4.4 4.7 5.3 6 8.3 9.8 11.9 12.8 14.4 14.6

Lettuce ($ M) 1 1 1 1 1 1 1 1 1 1   1    1

Sweet Peppers ($ M) 4 4 4 4 5 11 12 27 27.6 32.7 52.3 80.5

kg (000,000) 1.5 1.3 1.4 3 4.4 6.7 7.4 9.7 14.9 21.7

SUB-TOTAL ($ M)
[Greenhouse
Vegetables] 62 52 70 78 89 113 154 232 266 308 383 432

Mushrooms ($ M) 74 77 85 90 105 102 111 112 117 120 143 150

kg (000,000) 32 34 40 36.5 36.4 37 37.7 36.2 42.9 44.6

TOTAL ($ M) 136 129 155 168 194 215 260 344 383 428 554.5 582
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TECHNOLOGY TRANSFER

A. GREENHOUSE VEGETABLES 
Two issues were identified:
1. I. Timeliness in transfer of research results to growers.

II. Gap in economic information for technologies being researched.

Suggestions for Improvements:
a.    Newsletters - research updates should be included in these.
b. Grower Organization Websites - information could be incorporated here.
c. Increased technical support for current Extension staff to provide assistance in technical transfer of

information via commercial trials, and to allow for more time to pursue current and developing issues.
d. Information sessions that focus on specific topics rather than cover a broad range of general subject

areas. 
e. More advantage should be made of imported technology by examining such technology and if

necessary, modifying it to enable its application to our conditions.
f. Resumption of national network meetings that include researchers, growers, and extension.
g. Increased use of commercial trials. 

RESEARCH PRIORITIES OF SUB-COMMITTEES
A. GREENHOUSE VEGETABLES

1. Evaluate new and old pests (spider mites, whiteflies, thrips, lygus bugs, cabbage loopers, corn borers,
tarsonemid mites), and diseases (powdery mildew, bacterial canker, Pythium, Fusarium stem & root
rot of cucumber, Pepino mosaic virus), control measures (including application methods) and
implement IPM strategies for all pests and diseases in tomatoes, cucumbers and peppers. 

2. Develop and evaluate energy use, environmental strategies, and cropping systems (e.g. rotation) that
optimize plant growth, productivity, and fruit quality, as well as integrated pest management
techniques in greenhouse vegetables. Specifically, evaluate the production of greenhouse vegetables
on raised gutters, with or without artificial lighting.

3. Maintain research on soilless culture with emphasis on recycling nutrient solutions and disease
management to improve profitability and sustainability. Also, develop strategies to manage
greenhouse waste (growing media, plant material, nutrient solution, plastic etc.) and to ensure the
sustainability of the greenhouse industry. Explore opportunities for the biological production of
greenhouse vegetables.

4. Development of a systems approach for year round management of pests and diseases. Consideration
needs to be given to intercropping, crop rotation, downtime, disinfection methods. Control stategies
for pests could include trap crops, insect exclusion via screening of vents, and new biological control
agents, for improving control of new and old pests that disrupt IPM programs, such as thrips, lygus
bugs, cucumber beetles, European corn borers, and whiteflies. Strategies for diseases could include
technology that improves root health e.g. oxygenation of roots and grafting. 

5. Investigate the potential for the use of disinfectants as protectants against all types of pathogens. Also,
identify sites and forms of dormant stages of bacterial and fungal pathogens in order to effect rational
control between crops with disinfectants and modification of cultural practices. Use of disinfectants
as a seed treatment against viral diseases should also be investigated.
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6. Evaluate new types of crops, cultivars, and post-harvest technology procedures (including packaging
and labelling) to optimize yield and fruit quality.

7. Investigate strategies to reduce efficiency of insects as vectors of plant diseases such as CMV by
aphids, Beet Pseudo Yellows Virus by whiteflies etc.

B. MUSHROOMS
Research priorities are ranked for the commercial mushroom growers but not for the specialty growers.
(Note that some priorities do have the same ranking number which indicates that they are of equal
priority.)
Long term priorities (2 to 4 years duration)
Commercial mushrooms 
9. Compost odour management, especially treatment techniques 
10. Food safety issues
11. Control products for management of Green mold and Verticillium diseases
12. Enhancement of value to mushrooms
13. Improvement of mushroom quality, especially sliced mushrooms
5. Influence of mushroom farming practices on surface and underground water
Other long-term interests include the quality of mushroom compost.
Specialty mushrooms
· Develop “best practices” procedures for packaging and storage of specialty mushrooms to improve

the shelf life and quality at the retail store level
· Train retain produce managers in display and shelf-life
· Develop high yield and disease resistance strains
Short term priorities (within two years)
Commercial mushrooms - 
Insect and Disease
1. Determine the effectiveness of fungicides, fungi static materials and barrier techniques to manage

Trichoderma green mould and dry bubble 
2. Provide the necessary information required by AAFC for registration of products already

registered in the USA and Europe
3. Determine relationship between virus (La France and patch disease) and browns (portabella and

crimini)
Others short term insect and disease interests include investigation into ‘new’ insect problems.
Production
3. Prepare a literature review of the nutritional benefits of mushrooms
4. Determine the effect of water quality on mushrooms
2. Develop criteria for the “best” casing soil, e.g. black peat, sugarbeet lime, flour lime
2. Determine influence of straw cultivars, poultry litter bedding, feed additives, ammonia suppressants

and pesticide residues on composting, mushroom production and human health
3. Enhance mushroom quality through minimal treatment at the farm level
Other interests include compost quality.
Specialty mushrooms  
Insects and diseases
· Develop controls for blotch and trichoderma diseases
Production
· Optimize environmental management techniques to maximize production and quality
· Evaluation strains to optimize mushroom production and quality
· Develop marketing strategies and retail presentations to improve profitability to mushroom growers
Other interests include developing sources of shiitake logs.
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SERVICE PRIORITIES
Commercial mushrooms
2. Identification of insects, diseases and weed moulds
3. The use of internet as means for providing technology transfer from own research and published work

of others
4. Workshops, eg., food safety programs, neighbour relations, marketing, pesticide reduction, mushroom

quality, harvest training, bunker composting
Other interests include analysis of wash and recycled water and odour identification.
Speciality mushrooms
· Identification of insects, diseases and weed moulds
· Telephone consultations
· Be an information centre on advances in specialty mushroom production
· Deliver Trichoderma control information on Shiitake mushrooms
· The use of internet as means for providing technology transfer from own research and published work

of others
· Internet training courses
· Workshops, eg., shiitake production management

DETAILED RECOMMENDATIONS
RECOMMENDATION #1
WHEREAS,
Despite the current regulation in place that is administered by the Canadian Food Inspection Agency
(CFIA), there is a move towards equating biological control agents with pesticides by OECD countries.
Such an action would place arthropod BCA's under similarly restrictive constraints as pesticides, and
could have devastating consequences for both the biocontrol and the greenhouse vegetable industries.
Regulations that are currently in place and implemented by the Canadian Food Inspection Agency (CFIA)
for new BCA's have worked well to date, and there have been no known adverse consequences as a result
of release of any exotic BCA in Canada. There have, however, been incidences of alien and invasive
arthropod pest species in greenhouse crops.  Such species have disrupted biological control programs.
Given the global market that is in place, it is expected that more new invasive species will occur, and will
have to be addressed. The threat of new invasive species provides a further need for the continued
survival of biological control companies and their continuing development of new BCA's. 

RECOMMENDATION:
It is recommended that the status quo for regulation of new biological control agents be minimally
changed, if at all, and that instead, resources required at CFIA for proper identification of arthropod
species be increased. This is especially critical in light of the influx of new pest species in recent times
and the anticipated continuing trend for such occurrences. 

RECOMMENDATION # 2:
WHEREAS,
Announcements for increased funding by the federal government for an improved structure for the minor
use registration process is much appreciated by the industry. However, our industry lags far behind the
greenhouse vegetable industry in other jurisdictions in having accessibility to products, particularly those
that are considered as reduced risk and compatible with use of natural enemies. Although harmonization
of registration is pronounced to be in place, differences in the registration process in the different
jurisdictions within the OECD have severely delayed approvals in Canada.  Such differences have served
as a deterrent to joint registrations of new products by some chemical companies for fear of delayed
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registration and loss of market share. There is absolutely no incentive for companies to enter into a joint
review.
Examples of lack of harmonization include submissions for the following:
1. Rootshield for greenhouse crops (non-harmonized with the US)
2. Decree on greenhouse cucumber and pepper (non-harmonized with several EU countries including

The Netherlands)
3. Spinosad for greenhouse crops (non-harmonized with several EU countries)_

RECOMMENDATION:
It is recommended that the Pest Management Regulatory Agency truly harmonizes the minor use
registration process, particularly that for reduced risk products. Such products are key for pest
management programs that strive to conform to the ideals of environmental sustainability and the
requirements of food safety.

RECOMMENDATION # 3:
WHEREAS,
The Ontario greenhouse vegetable industry has grown over the past decade and is now facing greater
competition due to increased imports from Europe and Mexico in its main marketplace (US). This factor
together with the recently increased strength of the Canadian dollar, and significant price increases for
natural gas have resulted in decreased income for greenhouse vegetable growers. In order to maintain the
present market share and remain economically viable, there is need to improve efficiency in all aspects of
production. New techniques to improve efficiencies require expensive investments (e.g. hot water storage
tanks cost approximately $500,000) and economic studies are needed to assist in evaluating the economic
implications of implementing such techniques.  Research project reports generally reflect the
effectiveness of the technologies that were researched without addressing economic aspects.  Because the
economics of any new technology largely determine whether it is readily adopted or not by growers, it
would be desirable for researchers to incorporate such aspects in their studies.  Provision of  such
information will assist growers in making informed decisions on their adoption of new technologies. 

RECOMMENDATION:
It is recommended that research projects include an economic component to aid in the decision-making
process to facilitate the adoption of new technologies. To achieve this, it is recommended that an
economist (OMAF and/or AAFC) be assigned to the greenhouse sector to carry out economic evaluations
on new and emerging technologies.

RECOMMENDATION # 4:
WHEREAS,
Growers have expressed the desire for improved and timelier transfer of new information from
researchers.  One method of achieving improved communication among researchers, extension staff, and
growers, both intra- and inter-provincially, is by having national network discussions and meetings.
Three such meetings were successfully held within the last several years, being held in Ontario, BC, and
Quebec respectively.  No such meetings have been held within the last few years and growers have
articulated the need to resume such national network meetings. 
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RECOMMENDATION:
It is recommended that Agriculture Canada resumes national network meetings that involve all key
sectors of the greenhouse vegetable industry (researchers, extension staff, growers, industry) to facilitate
exchange of information and updates on research and other activities. 

RECOMMENDATION # 5:
WHEREAS,
The greenhouse vegetable industry has undergone significant expansion within the last 10 years whereby
the industry has grown from 300 acres in 1993 to 1300 acres in 2002.  There has also been a significant
increase in international trade and the current farmgate value of this industry stands at about 420 million
dollars.  Furthermore, the removal of the water moratorium in southwestern Ontario has the potential to
result in an additional 500 acres of new greenhouses. The current OMAF extension staff provides support
and services on an "as needed" basis.  Increase in the number of operations together with increased trade
have contributed to increased requirement for extension assistance in addressing pest management
problems and production-related matters.  Given this situation, technical assistance is needed to maintain
the high standard of services required by the industry, and at the same time, to proactively address new
and emerging issues as the industry continues to expand. 

RECOMMENDATION: It is recommended that OMAF increase technical support for its extension
service to assist it in providing innovative and leading edge information to the industry, and to more
adequately meet the needs of an expanding industry that  is striving to maintain its competitive viability in
the global market place.
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ONTARIO LOW ACREAGE AND SPECIAL CROPS RESEARCH AND
SERVICES SUB-COMMITTEE

STATE OF THE INDUSTRY:
2003 Crop Updates and Research and Service Accomplishments:

Sweet Potatoes: The yield was generally below average, but the potato size was down.  Weeds were a
problem.  Herbicide registrations are needed, especially for broadleaf weeds (i.e. Command).  There was
some post-harvest breakdown (storage rot), perhaps related to service of rootstock from North Carolina.
Also, some cheaper plants purchased from the U.S. were infected with virus. More acres of sweet
potatoes were planted this year (about 300-350 acres in Ontario).  There were approximately 20 growers
this year that tend to have more post-harvest problems due to lack of experience.  This poses a quality
issue and buyers are still hesitant to buy from Ontario.  It is very difficult to access the market.  Mike
Columbus continues to push for a crop insurance program for sweet potatoes.  Agricultural Policy
Framework may cover this crop when it comes into effect.  There is some grower interest to establish a
marketing association.  There is potential for processing (i.e. Nabisco).  A grower has built a new 4-row
harvester that can harvest more acreage in less time.  This would increase productivity. John O’Sullivan
conducted herbicide evaluation trials on sweet potatoes.  Al McKeown’s research team performed variety
trials.  It takes a long time for the release of new varieties.  

Culinary Herbs: The season had its challenges with the wet cool spring, extended dry periods, lots of
rainfall in short periods of time following Hurricane Isabel, 2 electrical blackouts, numerous early frost in
late September and early October and less than normal growth units in October.  Some production
difficulties were typical with other years: (1) Lack of registered herbicides; (2) Foliar diseases in cilantro
and parsley brought on by wet weather and (3) Root diseases also brought on by wet weather.  Microbial
contamination and food safety related issues are of concern. One grower is making the to transition to
organic.  Information for organic herbs in the areas of weed control, fertigation and insect control is
limited.  There is an increase in the number of international suppliers in which prices are declining for
imported product and quality and consistency of the product has improved. Two countries have
governments promoting co-op systems for their growers. This cooperation includes providing marketing,
training, grower and processing technology and research. Primary markets are EU, North America and
now Asia.  Even with this competition, the prospects for next season are very promising. The organic crop
provided better colour, volume and shelf life than the conventional grown.  The herb growers received
significant funding under CanAdapt to start growers’ organization.  The funding will go towards the
development of web site (will include links to markets), annual meetings (in Feb.) and a pre-meeting tour
of manufacturers.  There has been work on developing an HACCP-based model for herbs.  The next step
is CFIA approval.  This should provide a better international access.  Germany and Italy are showing
interest in buying Ontario herbs on a large scale.  Jan Schooley is helping to organize the first National
Herb and Spice Conference being held on Feb. 18 & 19, 2004 in Guelph.  Presently food safety efforts are
on a volunteer basis.  Recently herb growers received approval for the URMULE registrations for the Bt
products: Dipel 2XDF and Bioprotec CAF.  These registrations are for the control of cabbage loopers on
herbs and spices crop groups and mints.  As for chives, Al McKeown’s group did work with different
varieties and found that not harvesting the first year produces a better establishment the next year.  Kevin
Vander Kooi reported on the different chive and lavender varieties that were looked at by the University
of Guelph at Holland Marsh.  

Pumpkins: There was an increase in acreage of pumpkins this past year, especially in Port Burwell.
Some new growers experienced marketing challenges, especially dealing with across border contracts.
Powdery mildew was a problem again this year.  John O’Sullivan’s research team conducted herbicide
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evaluation trials in pumpkins with the products Command, Dual Magnum, Devrinol, Authority, Sandea
and Dacthal.

Eggplant: It was a good, big crop this year, but a lot of scarring occurred.  Some believe this is due to
cool temperatures, wind damage and/or low levels of boron.  Trickle irrigation was experimented with
this year.

Squash: John O’Sullivan’s research team conducted herbicide evaluation trials in squash investigating
the products Command, Dual Magnum, Devrinol, Authority, Sandea and Dacthal.

Asparagus:  This year produced one of the biggest crops ever.  It was found that the pyrethroids did not
work that great on the Asparagus beetle.  During the season there are conference calls that take place
pertaining to marketing.  Acreages were down this year reflecting low seed sales and plantings three years
ago.  Since then, there has been an increase in plantings and seed sales that will be reflected in
assessments in the next few years as these new plantings came into production.  Diseases of main concern
are purple spot and rust.  Beetles are a problem also.  From the Asparagus sub-committee meeting, it was
noted that the grower organizations would like to see more research in post-harvest physiology at Simcoe.
It is expected that there would be continuing support for the breeding program from the University.  The
closing of the Cambridge research station and the move to Simcoe have set the breeding program back
several years.  Also, it will be more important than in the past to harmonize registrations because Ontario
growers are shipping asparagus into the U.S.

(See Asparagus Research and Services Sub-committee meeting minutes – Appendix II).

Melons:  About 60 acres of watermelons were grown this year.  Many new growers tried this crop.  The
cool summer temperatures did not produce a bumper crop of melons.  There were poor fruit set with the
watermelons.  There was a high incidence of hollow heart this year, largely due to growing conditions.
Truckloads of melons were stopped at the border due to too high a percentage of this problem.  The
market was poor and there continues to be a decline.  The cool summer weather could be a possible
reason for the decrease in consumption this year (melons are more a “hot weather” food).  One grower
commented that the Ontario produce marketing should be more structured like Quebec’s system.  The
Quebec government goes on trade missions to the East to help “drum up business”. 

Pickling cucumbers: This was a good year for pickling cucumbers. One processing facility had about
5000 acres of cucumbers this year (1/2 hand harvested and 1/2 machine harvested).  Few pest problems
were experienced.  There were indications of Phytophthora problems in the Chatham area, but nothing
was confirmed.  There are some promising products for Phytophthora control, but there are no
registrations yet.  Pythium was found.  Along the North Shore, there was cucumber mosaic virus.  Some
discussion took place as to the possible vector of this virus (aphids, tarnished plant bug).  John O’Sullivan
collected yield data from advanced and main multipick trials at Simcoe and from simulated once-over
machine harvest trials at Simcoe (including late planting) and Vittoria.  Also John O’Sullivan conducted
herbicide evaluation trials in cucumbers investigating the products Command, Basagran Forte, Alanap
and Sandea.  Bob Roy reported that AAFC (Delhi) did fertigation trials with pickling cucumbers for
Bick’s.  This is the end of the three-year contract.  A significant increase in yield with fertigation was
observed.  Fertigation is more cost effective than just trickle irrigation.  In a dry year, it is difficult to get
the water to move up with subsoil trickle lines.  It seems irrigation would be helpful in this situation.  In
Harrow, there was more nutrient efficiency with fertigation, but not much difference with root
development between different irrigation systems.
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Organic Crops: For organic culinary herbs, it was mentioned that more information is needed in the
areas of weed control, fertigation and insect control. The Organic Research Advisory Committee was
formed last year.  There was a 20% growth in Ontario organic production (in acres, not in the number of
farms). In Ontario there is approximately 80,000 acres in organic production, with about 30,000 acres in
pasture, 4,000-5,000 acres in fruits and vegetables, 15,000 acres in soybeans and 5,000-6,000 in corn,
wheat, spelt and spring cereals.  Organic standards have been revised and new standards will be ready in
the near future.  There are issues with food safety and nutrient management in organic production.  Other
issues identified from the committee were:
(1) The growth of the market for organic crops in Ontario and the increased use of genetically engineered
varieties threaten the purity and marketability of organic products.  All GMO’s are excluded from organic
production, but conventional breeding for resistance is allowed.
(2) More information on Canadian statistics regarding the size and growth of organic production and
markets in Ontario is needed.
(3) Large chain supermarkets now promote and sell numerous organic products but in many cases they
purchase most of their product outside of Ontario.  This remains true even when Ontario product is in
season due to supply requirements and other issues.  It is estimated that 85-90% of the organic product
sold in Canada is imported from USA or other countries.  About 80% of domestic production is exported.
(4) Consistent standards that are recognized by consumers are needed. There is strong support within the
Canadian organic industry for regulations to enforce mandatory certification of all organic products sold
in Canada, similar to USA and many other trading partners.  AAFC and the organic sector have discussed
a target date of Dec 2005 to have new regulations for organic products in Canada.

(See Report of the Organic Research Advisory Committee – Appendix III).

Sugar beets: There was a bumper crop this year (30T/acre yields).  Sugar content was average.  Some
fields there is a reoccurrence of pepper mosaic virus year after year.  Ann Verheullan (OMAF) is working
on the nutrient balance in peppers.  There is some pepper mosaic virus along the Lake Erie shoreline
(Blenheim area).  Janice LeBoeuf helped out with some variety trials and different row spacings.  John
O’Sullivan’s research team conducted trials, which are available upon request.

Beets: This was a good year for beets. There was some post-harvest problem and storage (high moisture).
There are still 1000t beets to harvest, but too wet to harvest.  John O’Sullivan conducted some beet
cultivar trials (early and late).

Root Chicory: John O’Sullivan’s research team conducted research trials with Upbeet.

Peppers: There were good yields with processing and fresh market peppers.  With fresh market, some
produce was lost with the early frosts.  Disease problems were minor.  Some insect damage occurred
when the weather warmed up.  A registration for the herbicide Command would be of great benefit to
pepper production.  Cucumber mosaic virus was a problem along the Lake Erie shoreline.  The potential
vector was under discussion.  John O’Sullivan’s research team conducted cultivar trials for hot banana
peppers, sweet banana peppers, hot cherry and jalapeno peppers, herbicide trials in peppers (including
Command, Dual Magnum, Valor, Dacthal, Spartan, Frontier, Sandea, Devrinol, Dacthal).  John Warner’s
group performed bell pepper variety trials in Harrow, which is funded through the OFVGA, Ontario food
processors and seed companies.  Even with the cool weather, high yields were still achieved with the bell
peppers.  Some work with different mulches was conducted also.  Dr. Tiequan Zhang is investigating
different rates of nitrogen and phosphorus in green peppers at the Harrow station.

Globe Artichokes: Using landscape fabric, there is a bit more cooling.  Mary Ruth McDonald’s research
team investigated 4 different artichoke varieties.  Al McKeown investigated the yields of different globe
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artichoke varieties and globe artichokes following different vernalization techniques.  This crop is
probably not a good alternative for tobacco on the sandy soils.  Kevin Vander Kooi evaluated artichoke
production on muck soils.

Belgian endive: Technically moved to the Root Crop and Leafy Vegetable sub-committee.
Approximately 50 acres of Belgian endive were grown this year.  It looked good in the field.  Mike
Columbus investigated some storage rot problems that occurred this year.  The U of G Pest Diagnostic lab
did not detect the possible disease problem.  Mike Celetti found Sclerotinia and Fusarium in one sample.
Sclerotinia is believed to be the main concern. 

EMERGING ISSUES:

1. Farm Food Safety – There is a need for models that encompass market demands.  There are different
requirements from everyone (i.e. processors, grocers), but there should be some standard.

2. Rapid Detection of Pathogens (especially viruses) conducted in-house (within Ontario or Canada) –
needs to be timely and accurate.

Sending samples across the border to Agdia can pose some problems if a quaratinable pest is
identified.  Agdia must report this.  This does not give Ontario much time to react to potential
problems with exporting of produce.  The U of G Pest Diagnostic Lab does not have all tests for
disease identification readily available.  Therefore identification of a new pest is difficult to achieve
within Ontario.  There may be some assistance available through CFIA labs.

3. Downsizing tobacco industry - need basic research on production/markets especially if government
gives money to tobacco growers

Many of the current commodity markets (fruit/vegetables) will not support increased acreage.  There
is a need for market research and to teach growers how to market.

4. Specialty Crop Competitiveness Act in the U.S. – the U.S. government is dedicating about $630
million dollars towards many different initiatives, including the Specialty Crops Grant Program,
which provides grants to state departments of agriculture “supporting production-related research,
conservation, education, commodity promotion, food safety and inspection, access to foreign markets
and pest exclusion”.  This is an effort to get consumers to eat more fruits and vegetables.

5. Lack of qualified consultants doing credible "extension" in private industry in all areas of crop
production (i.e. IPM, agronomy).

It takes a lot of time to scout small fields.  These fields are often located great distances from each
other.  Also, growers do not have enough money to pay good scouts.  There is a lack of qualified
summer students available to scout fields, largely due to poor wages.

There is some mention that it will be a requirement for all agrologists to have P.Ag.’s.  This is an
extra cost for the consultant and could mean more expense for the grower in the long run.

There is also more need for “third party verifications”.  This involves a third party confirming how a
crop was grown (what was applied to the land and to the crop?).  Is there a need for accreditation?
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This need for qualified consultants has occurred since OMAF has pulled out of extension services.
Where are these qualified consultants going to come from? 

RESEARCH PRIORITIES:
Since there are so many low acreage and special crops covered in this sub-committee, most of the
research priorities identified last year are STILL a concern with at least some (or all) of the crops.  Please
refer to the 2002 report for a more detailed description of these emerging issues.  These priorities were
ranked (1 being most important).

1. NUTRIENT MANAGEMENT INFORMATION GAPS AND PLAN IMPLEMENTATION
COSTS: (still important)

The Issue: The Nutrient Management Act (NMA) does not require horticultural commodities to have
nutrient management plans or strategies as of yet.  Even with this extra time, will ALL the low acreage
and special crops be prepared for the NMA in the near future?  Points of concern are:
• a shortage of reliable and current information available on which to base fertility recommendations
• a shortage of human resources dedicated to implementation of nutrient management planning for Low

Acreage and Special Crops
• a shortage of personnel dedicated to nutrient management research, especially in the area of low

acreage and special crops (e.g. there is NO work being done with squash, sweet potatoes, herbs,
eggplant)

• extra expense for the grower. Can the industry remain competitive with imports from countries that
grow similar produce without regard for nutrient management?  Will the Ontario grower be able to
compete in future market without financial assistance?

• fertilizer rates being used are above current OMAF recommended rates.  Are current OMAF
recommendations environmentally AND economically sound? If forced to decrease fetilizer inputs,
how will crop yield and quality be affected?

Current Research/Extension Activities
Some research is being conducted in Ontario with respect to nutrient management recommendations for
Low Acreage and Special Crops, but many of these crops have no research being done.

Gaps/Barriers
Agronomic research with respect to all aspects of nutrient management planning criteria for all Low
Acreage and Special Crops requires completion.  The criteria for soil nutrient deficiencies, pH, different
soils, nutrient removal rates, nutrient values for waste, cull piles and wash water, for respective yields of
those crops considered Low Acreage and Special must be developed as soon as possible at a reasonable
cost to the agri-business community.

2. FOOD SAFETY: (still important-same as 2002)
The Issue: Food safety is not just a post-harvest issue.  The market is expressing concern over the
exceeding of chemical residues, wash water quality, irrigation water quality and worker hygiene.  Grocery
chain store retailers and agriculture industry processors indicate need for HACCP certification or
equivalent from grower to consumer.  If a food safety certification program were in place, would it be a
“whole” farm approach or “commodity” approach? Growers of Low Acreage and Special Crops have
expressed concern over the added cost of record keeping, grower liability insurance and the ability to
compete in the market place with imported produce from countries that they do not enforce post harvest
quality food safety standards.  Also, growers are concerned with the lack of information available from
the marketplace and government on food safety.  
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Current Research/Extension Activities
Both federal and provincial governments continue to address the food safety issue.  Federally such a
mandate is addressed through the CFIA, PMRA, Health Canada and Agriculture and Agri-Food Canada.
Provincially a fresh market quality Program Lead Position within Crop Technology, OMAF has been set
in place.  In addition, all crop technology specialists working in the area of Low Acreage and Special
Crops extension do appreciate the need for improved post harvest strategies to ensure food safety and
quality.

Gaps/Barriers:
The Low Acreage and Special Crops fresh market and processing sectors could benefit from increased
human resources and financial assistance towards implementation of food safety programs.  Although
some industry players have taken a pro-active approach to the implementation of HACCP, others have
not.

3. HIGH ENERGY COSTS: still important
The Issue: There is great concern with increasing energy costs for natural gas, diesel and electricity.  All
production practices, such as field operations, irrigation, fertilizer input costs and post-harvest
conditioning (heating and/or cooling of agricultural produce and its products) will be affected and costs
will increase. Also, the new government has lifted the energy “cap”.  Energy costs have gone up even
more.  
 
There is an urgent need to advise producers on how to decrease energy costs, since energy is a necessary
part of farming.

Gaps/Barriers:
Funding is needed to research ways to increase energy efficiency and improve energy management.
 
4. PEST MANAGEMENT SYSTEM (new priority)
The Issue: There is a lack of registered pesticides, lack of qualified IPM consultants and scouts and a
declining interest in cultivar research from research bodies.  Variety and demonstration trials are vital for
Ontario producers to be competitive in the marketplace and for continued economic viability of the agri-
business community.  

Current Research/Extension Activities 
John O’Sullivan, University of Guelph is conducting herbicide screening trials for some low acreage and
special crops, such as pumpkins, squash, sweet potatoes, pickling cucumbers, root chicory and peppers.
University of Guelph researchers (John O’Sulivan, Al McKeown, Mary Ruth McDonald) are performing
cultivar trials for some of the low acreage and special crops.

Gaps/Barriers 
Replacements for old pesticides that are no longer available are either slow in getting approval from the
PMRA, unavailable to the Canadian market, too expensive or no research is being done at all to find
replacements.  At the PMRA, there is a lack of knowledge with these low acreage and special crops due
to the high number of new staff.  In Canada efficacy data must be submitted to the PMRA, unlike the
EPA which does not require efficacy data.  Also, agricultural chemical companies do not have a keen
interest in small markets.  With a lack of pesticide options, scouting may become more important.  Are
there people to do scouting at an affordable price?  Are there enough researchers to investigate different
pesticide options or IPM alternatives? Also with a lack of pesticide options, cultivar selection becomes
more important. There is less interest from research bodies to perform cultivar research that generates few
to none research papers.  Also, will there be funding still available to support these research trials?
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There is also organic production.  Can there be some coordination with the organic production?

5. WATER MANAGEMENT: (still important)
The Issue: Dry growing conditions were experienced in 2001 and 2002.  More awareness is being drawn
to using water efficiently as possible.  There is concern that watering restrictions could become enforced
if dry conditions persist.  There is some mention of wellhead protection.  Also what will be the impact of
the upcoming Source Water Protection Act?

Current Research/Extension Activities Rebecca Shortt, OMAF’s Irrigation Specialist is available for
consultation.

Gaps/Barriers Some gaps still remain for identifying critical irrigation times for crops.  It is important
that research continues for trickle irrigation, its scheduling and fertigation practices.

6. EXPORT MARKETING RESTRICTIONS: (still important-same as 2002)
The Issue: There are barriers to exporting Low Acreage and Special Crops, which include zero tolerance
pesticide residues, quarantiable pests and bioterrorism issues.

Current Research/Extension Activities 
Jim Chaput, OMAF’s Minor Use Coordinator is aware of the zero tolerance pesticide residue issue.
When setting minor use priorities for Ontario, current pesticide registrations and submissions from other
countries are taken into account.  Joint submissions with the U.S. are encouraged.  Herbicide trials are
being conducted on some of the low acreage and special crops (i.e. sugarbeets, peppers).  

Gaps/Barriers 
With the limited research conducted in some low acreage and special crops, it is difficult to register new
products that already have residue limits set in other countries.  Sometimes Ontario growers are forced to
use products that are registered in Ontario, but not registered in the country they are exporting to, due to
lack of options for registered pesticides. 

7. ACCEPTANCE OF GENETICALLY MODIFIED ORGANISMS (GMO): (still important-
same as 2002)

The Issue: A select but limited number of Low Acreage and Special Crops (e.g. Sugar beets, asparagus,
curcurbits) could potentially benefit from continued research and acceptance of GMO varieties.  This is
important to the grower/processor to ensure yield and quality and to remain competitive and in the market
place with their USA counterparts.

Current Research/Extension Activities
Very little if any research is taking place with respect to GMO development of Low Acreage and Special
Crops in Ontario.  Information with respect to GMO variety development is left to private research seed
companies primarily located in the USA.  Extension activities in this area too are rather limited however
supported in principle by OMAF Crop Technology specialists providing the market exists for GMO
products.

Gaps/Barriers
Consumer demand for GMO products in some countries has diminished.  Market opportunity has been
lost.  For Ontario producers to remain competitive with USA counter parts, it is important to recognize
the advantages of GMO varieties.
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*Research Priorities forwarded by the Asparagus Technical Working Group:
1A.  Long-Term: Breeding high yielding, good quality cultivars suitable for the Ontario asparagus
industry should continue.  Cultivar evaluation should emphasize salable product, and of that # 1 should be
‘weighted’ heavily.

2.  Biotechnology, in addition to traditional methods, should be investigated to provide control of
perennial weeds, asparagus beetles, rust and Fusarium.

3.  Research in soil management of asparagus plantations should be conducted, especially considering
micronutrients and pH.

SERVICE PRIORITIES:

1. SCOUTING SERVICES.

The Issue: More growers are expressing a need for well-qualified pest scouting services at an affordable
cost.

Current Service Activities Some private consultants provide pest-scouting services to growers.  

Gaps/Barriers A.I.M.S. is no longer available. The cost for pest-scouting services can be expensive.

RECOMMENDATIONS TO OHCRSC AND OPMRSC
Some recommendations from 2002 remain very important to this sub-committee.  It is the sub-
committee’s desire to continue to bring these issues to the attention of the appropriate organizations.

Recommendation 1:
The Low Acreage and Special Crops Sub-Committee requests that OMAF and AAFC establish dedicated
funding for research in the area of Nutrient Management specific to horticultural crops including those
considered "Low Acreage and Special".

Directed to OMAF, AAFC.

Recommendation 2:
The Low Acreage and Special Crops Sub-Committee recognizes that both federal and provincial
governments provide financial and technical support to growers in the area of food safety.  However, this
sub-committee continues to express concerns with limited financial support available to the Low Acreage
and Special Crops.  More support is needed in the areas of research, technology transfer and integrated
crop management strategies to ensure that our Ontario growers can remain competitive and provide high
quality food produce/products.  In order to offset increased cost of production as a result of mandatory
safety requirements, financial assistance should be made available to the producer.

Directed to OMAF.

Recommendation 3:
The Low Acreage and Special Crops Sub-Committee recommends that OMAF, AAFC and University of
Guelph provide assistance (financial support and resources) to producers on how to decrease energy costs.
Funding should be provided to growers for energy audits.  All production practices, such as field



76

operations, irrigation, fertilizer input costs and post-harvest conditioning (heating and/or cooling of
agricultural produce and its products) will be affected and costs will increase. 

Directed to OMAF, AAFC and University of Guelph.

Recommendation 4:
IPM is an integral part of agricultural risk management.  Also, IPM programs, which include resistance
management strategies, help to prolong the effective life of pest control products.  There should be a
commitment from OMAF to effectively address the barriers to IPM implementation and delivery in
Ontario.  New reduced risk products need more intensive monitoring and understanding of the pest
complex and the activity of the product.  IPM programs have not been fully adopted or available to
growers and processors due to:
1) lack of availability of training opportunities and trained IPM consultants and scouts
2) lack of economic viability for privately delivered IPM consulting/scouting services
3) lack of affordability of such services for growers.

Directed to OMAF.

Recommendation 5:
With more attention being raised to bioterrorism issues and quaratinable pests, there is a need for rapid
and accurate detection of pathogens, especially viruses, conducted in-house (within Ontario or Canada.

Directed to University of Guelph Pest Diagnostics Lab and CFIA.

Recommendation 6:
With the change to the Agricultural Policy Framework, there is no longer safety net research.  No more
research money is available for existing crops.  Scientists are forced to find funding, in which a lot of
existing programs require you to match the financial contribution.

Directed to AAFC, OMAF.

Recommendation 7:
That chicory be included as part of the Root Crops and Leafy Vegetable Research and Services Sub-
Committee commencing year 2004.  Some discussion took place regarding that chicory still may have a
place in the Low Acreage & Special Crops sub-committee. 

Directed to Janice LeBoeuf and Jim Chaput, Ontario Ministry of Agriculture and Food, Rebecca Hallet,
University of Guelph (Department of Plant Agriculture) and OASCC.

Mike Columbus nominated for vice-chair.  Mike Columbus was unavailable to accept or decline.  Denise
Beaton will discuss this issue with Mike Columbus.

ASPARAGUS RESEARCH AND SERVICES WORKING GROUP MEETING MINUTES

Research and Service Priorities

Minor-use Registrations
     Jim Chaput has changed the templates for minor-use requests to better match those used by PMRA.
There are two active user-requested minor-use label expansions (URMULE) for asparagus, one for
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spinosad (Success) to control asparagus beetles feeding on the fern, the other for cyhalothrin-lambda
(Warrior, Matador) to control asparagus beetles and asparagus aphids.  A third, tebuconazole (Folicur) to
control rust, will be added in 2004 and given A priority.  No further label expansions will be considered
for pesticides under review like chlorothalonil.
     J. Wilson commented that there were continuing problems with the registration of spinosad because
the recommended rates would be too low to be effective, and higher rates would be too expensive for
growers to consider using.  W. Welsh thought that Matador would be a good insecticide for beetle control.
He has used it on sweet corn, and found it to be the most tolerant to high temperatures of all the synthetic
pyrethroid insecticides.
     P. Banks recommended that the new pesticides be rated according to their current status in the US.  It
will be more important than in the past to harmonize registrations because Ontario growers are shipping
asparagus into the US. 

Research Priorities

1A.  Long-Term: Breeding high yielding, good quality cultivars suitable for the Ontario asparagus
industry should continue.  Cultivar evaluation should emphasize salable product, and of that # 1
should be ‘weighted’ heavily.
 Asparagus is a perennial crop where an established field is expected to produce economically for a
decade or more.  Weak cultivars decline in vigour over time such that a plantation may become non-
viable and ploughed out prematurely. Sustained high yields are necessary for a profitable Ontario
industry, however, asparagus requires several years of establishment before revenue is generated. The
breeding program established at the University of Guelph has recently release a new cultivar with
improved yields.  Continued research is necessary, however, to further improve yield and disease
tolerance.  Improved disease tolerance can reduce inputs, fungicide sprays, and impact the long-term
viability of a plantation.

1B.  Short-Term: Minor-use registration should be pursued for pesticides. 

Insect Pests:  
     The asparagus beetle (Cryoceris asparagi) is the most serious insect pest of asparagus feeding
on the spears during harvest and on the fern during the summer. Aphids and cutworms are minor
insect pests causing damage in some years at some locations.
    
 1. spinosad (Success)
      Spinosad is an insecticide derived from natural fermentation.  In addition to low mammalian
toxicity and a one day pre-harvest interval, spinosad is recommended for use in integrated pest
management programs because it has little impact on beneficial predacious insects.  Currently
registered insecticides like malathion and methoxychlor are much more toxic and non-selective.
Trials should be started to determine if spinosad could be registered to control asparagus beetles
and cutworms during the harvest season.    

 

2. cyhalothrin-lambda (Warrior, Matador)
    Syngenta has indicated that it will be phasing out cypermethrin (Cymbush), but is willing to
support the registration of cyhalothrin-lambda (Warrior, Matador) as a replacement.  Growers
spray Cymbush during the harvest season to control beetles when temperatures are low because it
is the only synthetic pyrethroid with a one-day pre-harvest interval.  Cyhalothrin-lambda is
registered to control some species of aphids on fruit trees in Canada and is registered in the US to
control Chinese aphids on soybeans.  It is not as effective an aphicide as pirimicarb (Pirimor), but
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it would be useful to have a synthetic pyrethroid registered to control aphids.  Pirimicarb is a
carbamate insecticide, and dimethoate (Cygon), the other product registered to control aphids on
asparagus, is an organophosphate insecticide.  Both of these classes of pesticides are being
reevaluated.

Diseases:
Rust (Puccinia asparagi) is the most serious foliar disease of asparagus in Ontario and the most
widespread.  Purple spot (Stemphylium vesicarium) causes spotting on the spears and needle drop
from the fern.  Crown and root rot of asparagus is caused by two species of Fusarium.  The fern
of infected crowns will turn yellow during the growing season, and weak crowns will die.

1. tebuconazole (Folicur): Tebuconazole is currently being evaluated by IR4 because trials in
Michigan have shown it to be the best product available for the control of rust, more effective
than propiconazole (Tilt) or myclobutanil (Nova).  

  
2. azoxystrobin(Quadris), trifloxystrobin (Flint) and pyraclostrobin (Cabrio): These three
products are stobilurin fungicides and are considered by the EPA to be low risk pesticides.
Studies in Michigan have shown that these products are more effective at controlling purple spot
than rust, although do provide some rust control.  They would be useful products to rotate with
other fungicides to prevent disease resistance.  Tolerances have been issued by the EPA for
azoxystrobin, and trifloxystrobin is considered an A priority by IR-4. 

3. fludioxonil (Scholar): Soil pathogens like Fusarium oxysporum f.sp. asparagi and Fusarium
proliferatum are difficult to control once established in fields.  Crowns may be dipped in
fungicides before planting to prevent these pathogens from being introduced into newly planted
fields of asparagus.  Fludioxinil is one of the fungicides used to treat potato seed pieces before
planting, and it may be effective against the species of Fusarium that cause crown and root rot.

 
Herbicide Priorities:
     Herbicide-resistant pigweed and lambsquarters are found in southern Ontario, and new
herbicides are needed with different modes of action to control these weeds.  
      Weeds are often a problem during harvest, but the only product registered for use is 2,4-D.
This synthetic auxin will cause spears to twist. New herbicides are needed that do not cause
twisting.

1. linuron (Lorox):   Linuron, a substituted-urea herbicide, has foliar activity, but not the
volatility of 2,4-D.  This herbicide is registered for use in Michigan, Washington and California,
as long as it is not applied within one day of harvest.  Trials should be started to determine if this
herbicide could be registered for use on asparagus during the harvest season

2. suflentrazone (Authority)/flumioxazin (Valor): Residual herbicides like metribuzin and
linuron are applied to control weeds before the crop emerges, but there have been reports from
Michigan of resistance to these group 5 and 7 herbicides.  Flumioxazin and sulfentrazone are
group 14 herbicides which could be used to control weeds resistant to other herbicides.  

3. halosulfuron (Sandea):  For the past two years, weed infestations have been high at the end of
the season.  The only herbicides currently registered for use after harvest are for the control of
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grasses.  Sulfonyl-urea herbicides (group 2)  like halosulfuron (Sandea) would control flushes of
pigweed and other broadleaf weeds late in the season. 

4. clethodim (Prism): Grasses may pose a problem during harvest.  IR-4 is investigating the use
of Prism, a herbicide with a one-day pre-harvest interval.

2.  Biotechnology, in addition to traditional methods, should be investigated to provide control of
perennial weeds, asparagus beetles, rust and Fusarium.
The perennial nature of asparagus presents many challenges for breeding.  Combining several favourable
characteristic in female and supermale hybrid parents requires many years, more than that when working
with annuals.  Genetic engineering can provide new sources of genes that could be efficiently
incorporated into asparagus germplasm and improve the efficiency of cultivar development.

3.  Research in soil management of asparagus plantations should be conducted, especially
considering micronutrients and pH.
 Commercial asparagus plantations are usually planted in sandy soils of low buffering capacity.  These
soils are prone to micronutrient deficiencies and low pH which can reach levels that reduce yield.  Soil
amendments can not be incorporated once the crop is planted.  Research is necessary to determine how to
minimize micronutrient deficiency and reduction in soil pH.

Report of the Organic Research Advisory Committee - 2003
(excerpts – contact Hugh Martin, OMAF for full report)
State of the Industry – Ontario Organic Sector

Most of Canada's organic products are exported, primarily to the United States where much of it is
processed and resold to other markets. Canada also exports organic products to the European Union and
Japan. Worldwide sales of organic products are estimated at $20 billion, mostly in the United States,
European Union and Japan. 

Canada is among the top five world producers of organic grains and oilseeds. Canadian organic retail
sales growth is expected to increase 20 per cent a year to $3.1 billion in 2005. The industry has as a goal
to increase its market share to 10 per cent of the Canadian retail market by 2010 (from AAFC factsheet).

Another report suggests that U.S. retail sales will reach $14-17B Cdn ($11-13B US$) in 2003. Sales in
Canada are estimated to be $1.1-1.3B ($0.85-1B US$) in 2003 with growth rates at 10-20% over the next
few years (Kortbech-Oleson UNCTAD/WTO, 2003)

Data from 2002 would suggest that there is approximately 80,000 acres of certified organic crops in
Ontario (Estimated from data supplied by OCPP and other certification bodies).  Table 1 indicates some
of the major crops and Table 2 estimated livestock numbers being produced.  In addition there is a
significant acreage that is in transition to become certified in each of the next few years.  Data suggests
that both the number of farms and size of certified acreage (and livestock numbers) per farm is increasing.
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Table 1: Estimated Acreage of Certified Organic Crops in Ontario (2002)
Crop #Producers # Acres

Hay/Pasture 250 29,000
Spring cereals 125 6,500
Spelt 130 6,000
Winter Wheat 80 3,000
Rye 55 7,500

Corn 110 5,200
Soybeans 225 15,000
Fruit 25 1,300
Vegetables 140 2,000

In 2001, Statistics Canada included a question to enumerate the number of organic farm as reported in
Table 3.  This resulted in under reporting of some farms.  This is in part due to some turnover in the
industry as some people become certified and then either let their certifications lapse or decide that
organic farming is not the choice for them.  Table 4 reports data as collected by the Canadian Organic
Growers for the past decade.  This data is compiled from information volunteered by certification
agencies across Canada.

Table 2:  2001 Census (Number of farms)*
Canada Ontario

Total 2230 405
Fruit or veg farms 614 120
Field crop 1442 308
Livestock 381 120
Other (Maple, nuts) 340 38

“* Note: Due to both undercoverage and response errors, the total number of farms producing certified
organic products for sale is under-reported.”
Source: Statistics Canada 2001 Census of Agriculture
http://www.statcan.ca/english/freepub/95F0301XIE/tables/pdf/table12Can.pdf

Table 3:  2001 Canadian Organic Growers (A. Macey)
Canada Ontario1

Total # of producers in 2001 3236 613
# of producers in 2000 3108 578
# of producers in 1996 1724 275

# producers in transition in 2001 277 53
# of processors/handlers in 2001 379 104
Acres (2001 estimate) 1,064,000 59,0002

“1In 2001 the numbers were unavailable from one certification body and Macey felt that the numbers for
Ontario may be an underestimate.”
2In 2000 Macey estimated 8,000 acres of soybeans, 11,000 acres of cereals and 20 organic dairy farms. 
Source: Eco-Farm and Garden Magazine, Winter 2003, Canadian Organic Growers

In USA, total certified organic farmland acres increased 74% from 1997 to 2001 (2001 2.35 M acres)and
livestock population on certified organic farms increased 285% during the same period (ERS/USDA Nov
2002).
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The Nation Business Journal estimates that by 2011, the organic market will have grown to 3% ($3.5
billion). 

Mandate of the Organic Research Advisory Committee

The Organic Research Advisory Committee met for the first time July, 2002 and again in March 2003.
The membership represents a cross section of producers, processors, wholesalers, certifiers, researchers,
AAFC and OMAF. See Appendix.

The purpose of the Organic Research Advisory Committee (ORAC) is to review and consider issues that
may affect the organic sector within Ontario. The committee then formulates recommendations to address
deficiencies and needs within the sector.  The committee also provides a forum to enhance networking
between organizations within this broad sector. 

ORAC forwards it’s report to relevant committees of the Ontario Agricultural Services Co-ordinating
Committee (OASCC) for consideration.  This will increase the awareness of the organic sector’s research
needs among representatives of academia, government and the conventional agri-food sector.  

  
Concerns and Emerging Issues

The growth of the market for organic crops in Ontario and the increased use of genetically engineered
varieties threaten the purity and marketability of organic products.  This is particularly evident with a
rapidly growing organic corn acreage and requirements for large non-GEO buffer zones (600 metres).
The non-GEO purity of seed is also an issue in several crops.

There is a need for greater information on the size and growth of organic production and markets in
Ontario.  In recent years there has been good documentation of the growth of organic in USA and Europe
but Canadian statistics are less available.  This information is needed by the organic industry and by
government to compare industry parameters of the organic sector to those of other regions.

Large chain supermarkets now promote and sell numerous organic products but in many cases they
purchase most of their product outside of Ontario, even when Ontario product is in season due to supply
requirements and other issues.  It is estimated that 85-90% of the organic product sold in Canada is
imported from USA or other countries.

Consistent standards that are recognized by consumers remains an issue.  Canada is currently reviewing
the National Organic Standard before seeking country to country equivalency with USA, EU and Japan.
OC-PRO who is the largest certifier in Ontario is accredited with the Standards Council of Canada and
most Canadian certification bodies have now been accredited to the USDA National Organic Program.
There is strong support within the Canadian organic industry for regulations to enforce mandatory
certification of all organic products sold in Canada, similar to USA and many other trading partners.
AAFC and the organic sector have discussed a target date of Dec 2005 to have new regulations for
organic products in Canada.



82

Research Issues:

1. Soil Management 

Organic crop production requires a systems approach to soil management. 

Organic production is an important part of the Ontario agri-food industry. Support from the public sector
is needed to develop relevant research to assess the dynamics and sustainability of soil ecosystems under
organic management.  The research results can then become part of the public and private extension
programs.

Research must recognize the integrated nature of the soil ecosystem and the relationship to feed/food
quality. There is evidence that soil biology is directly related to fertility management, disease suppression
and thus has influence on food quality. Research sites need to be selected to give appropriate a
representation of soil texture and different crop/production systems with management systems
comparable to those on farm.  On farm research sites are part of this approach.

Soil quality is an important parameter in organic crop production systems.  Organic systems focus on
sustainability and diversity and on the production of high quality livestock feed and human food products
requiring high “soil quality”. Soil Quality can be defined as the capacity of soil to function – to sustain
plant and animal productivity, maintain or enhance water and air quality, and support human health and
habitation.

Conventional research focuses on individual issues and products that are not allowed in organic systems
such as:

 fertilization with synthetic/highly soluble fertilizer products 
 weed control with synthetic herbicides or genetically altered crop genetics
 disease/pest organisms and their control with chemical pesticides or

genetically altered crops

Research needs include:
a) Assessment of organic management strategies in relation to soil texture and cropping/livestock

systems.

b) Development of soil testing/monitoring systems to evaluate soil biological as well as chemical
and physical parameters as indicators of soil quality and productivity. Linkage of food quality to
soil quality needs to be verified and/or documented.

c) Establishment of guidelines for the use of supplements or amendments that are appropriate in
organic cropping/livestock systems.

d) Soil and compost biological activity and relationships to plant heath and growth.

2. Pest Management 
Support for alternative weed, insects and pathogen management research programs is very limited, which
in turn limits the tools available to farmers.  As a growing industry, it is vital that more resources be
allocated to this research area and a network of researchers be created.
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a) Weeds are one of the largest limiting factors to yield on organic farms for many crop and
pasturelands.  Labour intensive mechanical methods are often used to control weeds.  There is a
need for more information on the interactions of crops and weeds on organic farms.  An
evaluation of various types of mechanical weed control to complement other weed management
approaches is needed.  The development of practical alternatives to weed control and how to
reduce trips over the fields with mechanical tools are needed.

b) Integrated pest management and beneficial organisms – There is a need for more information
and technology transfer on various beneficial insects, fungi, bacteria, that may assist in the
control of various insects (or pathogens).  As well, other potential methods for management of
pests, adapted from conventional farming, may help organic farmers, as long as they are
complementary with their agricultural practices.  More knowledge transfer from conventional or
organic research programs is needed.  Which farming practices (such as field border effects) can
enhance beneficial organisms?  What homeopathic/herbal methods of weed/pest control are
efficient and can be used in crops or livestock production?

c) Bio pesticides and new products – Research effort is needed to evaluate and facilitate the
registration of new pesticides with PMRA.  This is especially true of minor use products as
permitted for use in organic farming, many of which are already registered for use by US organic
farmers.  This would include bio-pesticides, pest deterrents, and bio-stimulants.  The limited
expertise in this area and burden to register new products are limiting the choices available to
farmers in Ontario and Canada.

3. Plant Genetics 
a) Breeding for resistance – Organic farmers need new cultivars that are resistant to pests and have

good agronomic traits and market oriented qualities that are appropriate for organic farms.  Growers
need a diversity of genotypes available for managing pests.

b) Co-existence of organic and GEO - The interface of organic and genetically engineered crops
creates problems to maintain genetic purity in organic crops at the low levels demanded by the
marketplace.  Production techniques need to be developed to assist producers on methods of reducing
‘contamination’ to maintain the value of the crop.  Adequate buffer zones and equipment cleaning
procedures are examples of information needed by growers.  These issues extend to both the
commercial crop and to the seed production systems.

c) Adaptiveness to organic – Is the relative performance of varieties different in organic and
conventional production systems.  Do differing levels of fertility or plant protection materials
common in conventional variety evaluation methodology affect this?  Can particular plant traits such
as height, plant type, root characteristics, pubescence, or other leaf parameters be key indicators of
adaptiveness?  For example, is there a difference in the tolerance of varieties to weeds which can be
characterized by leaf structure or architecture types so that growers can select varieties that may be
adapted to organic based on these plant traits?  

d) Heritage species/varieties – There are some unique markets in organic that can best be served with
heritage species or varieties.  There are reports of enhanced taste, quality, pest resistance or tolerance
to soil conditions.  We need to quantify and validate this information.
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4. Markets and Farm Economics
a. Market Research -- There is a need for more consumer research to look at who is buying organic

products and why, what the characteristics of organic product consumers are, what the
characteristics of organic products are that makes them attractive to consumers. This will assist
the industry with developing improved marketing strategies for organic products, and with
determining areas with best growth potential.  What is the benefit and effect of private labels in
the market place?  What is the marketing margin (between farmgate and food retail) for different
organic products, what are the marketing costs, and how are the marketing margins shared
amongst the various participants in the supply chain?

b. Economic Analyses -- There is need for more statistical collection on the organic sector in
Ontario to assist with policy and market development in the growth of the sector. Enterprise
budgeting tools (for example crop and livestock budgets) that take into account whole farm
systems need to be developed for appropriate use on organic farms. At the farm level, there is a
need to collect data on the acreage of various crops being grown, crop yields per unit area, total
production tonnage or volume, numbers of breeding livestock, numbers and liveweights of
market animals, livestock access to pasture, grazing management (techniques for livestock
control, grazing season, re-seeding procedures, etc.).  Beyond the farmgate, there is a need to
determine market opportunities and growth potential in domestic and foreign markets for a wide
range of organic products in raw, semi-processed, and fully-processed form (e.g., flax, flaxseed
oil, margarines and salad oils based on flaxseed oil).

c. Barriers -- There are many barriers to growth of the organic industry as reported by organic
farmers.  These include a variety of infrastructure policies that are part of the Ontario agri-food
industry that was designed before organic growers were part of the industry.  These policies
inadvertently create obstacles and barriers to the success and growth of the organic food
production sector.  Barriers to growth also come from lack of support for the organic industry
through formal education, research, extension education, demonstration projects, etc.  Barriers
also come from internal dissention in the organic industry concerning adoption of a single
national organic standard and certification/accreditation procedure. 

5. Whole Farm Planning Systems 
a) Design of farm systems - There is a need for research into the design of farm systems to look at

how various farm crops and livestock species complement each other and how to capture the
synergies between enterprises.  An example is to look at beneficial crop rotations to examine the
beneficial and the negative factors.  There is a “conventional wisdom” among organic growers
that many pest and fertility problems can be avoided by correct design and management of the
farming system.  More research is needed to document the design and integration of these
systems to optimize benefits on the farm.

b) Transition to organic - The transition to organic farming takes at least 3 years.  During this time
the organic farmer is exposed to financial hardship due to lower yields during this adjustment
period and there is no opportunity for the organic price premiums.  Research is needed on
appropriate strategies to make the transition.  Research is also needed to document the changes in
soils, pests, livestock and crops during this transition period.
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c) Energy - Energy use on the organic farm is very important to the basic philosophy of organic
farming.  This includes using energy efficient methods of production on the farm and an
accounting of the whole energy cost of food production.  There needs to be more research on the
use of energy alternatives on the farm including methane digesters, wind power, hydrogen fuel
for tractors and the diversity of energy sources used on the farm.

d) Socio-Economic – What are the socio-economic impacts of organic farming in rural
communities? Organic farming internalizes many of the input costs by using fewer off farm
inputs and revenue factors are frequently quite different from other non-organic farms.

e) Ecosystems - There is a need for more research into the ecological footprint of farms in Ontario
including organic farms.  This would include a study of various life cycles documenting the
biodiversity of organisms on the farm as well as a variety of other environmental impacts such as
water quality. 
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ONTARIO NURSERY/LANDSCAPE AND TURFGRASS RESEARCH AND
SERVICES SUBCOMMITTEE 
Executive Summary

The 2003 season was characterized by greater than average precipitation (in many areas) including snow
cover and rain.  Winter temperatures broke many records for low temperatures, resulting in significant ice
cover on the Great Lakes.  The spring was wetter and colder than average, which extended leaf
emergence period and delayed insect development.  Turf suffered a lot of winter damage over the
2002/2003 winter.  Turf was also slow to resume shoot growth in the spring but the cool, wet weather
stimulated good root growth.  This was followed by alternating hot/dry and cool/wet summer conditions
with the only long dry spell in late August through to the end of September.

Industry statistics point to strong growth in the nursery, landscape and turf sectors.  The falling value of
the US dollar relative to the Canadian dollar was reflected in a slightly strained export market for
ornamental nursery stock.  Although the land use for nursery stock decreased in the year 2002, the farm
gate value was on the rise. This may reflect a trend toward container production, which uses a smaller
area for production space. The cool, wet spring weather resulted in depressed sales and shipment of
ornamental nursery stock. The extremely long, cold winter resulted in desiccation/sunscald/southwest
injury of many evergreen and young deciduous trees in the field and landscape (losses up to 50% in some
blocks).  Container evergreens also suffered significant mortality under poly (20 to 100% in some cases).
One major casualty in the landscape were mature (40 years +) Norway maples, where the successive
years of hot/dry summers, and extreme winter conditions resulted in significant dieback and mortality in
southern Ontario.  Cool, wet spring weather encouraged foliar blights (e.g. Sycamore anthracnose, Tar
spot on maple).  Digging practices were often suspended during spring, with very little catch up time
before the hot, dry summer conditions hit. 

The periodic hot, dry summer created little problem with water quality and quantity available for
irrigation for most growers this year. The demand for sod was average in 2003. Golf course construction
continued at a steady pace during 2003.  Golf rounds were down in the spring of 2003 because of the
cool, wet weather. 

Nutrient management continues to be on the radar screen for most growers.  Although they are relieved
that the provincial government is taking more time to come up with protocols and regulations, they are
still very concerned about N and P as pollutants. They would like to have more information regarding
nutrient uptake by various ornamental plants and have more specific information on the timing of
application(s) to minimize leaching of nutrients.  The nursery research team at the University of Guelph
(e.g. water and nutrient requirements of selected nursery container crops) is addressing some of these
research needs.  Expanding operations would like to know more details about future regulations, so they
don’t have to waste resources making retrofit changes after the regulations come out for hort crops. There
is also room for improvement on irrigation delivery systems for container crops (e.g. ebb and flow
systems that are applicable for outdoor production). 

Skilled labour shortages are still a large issue in turf and ornamentals.  Off-shore labour continues to be
the backbone labour force for the nursery industry but the recent discussions around unions and tightening
of labour protocols are making growers nervous.  The Nursery Sod Growers are investigating the
possibility of accessing off shore labour through the HDRC Caribbean/Mexico Seasonal Agricultural
Workers Program.  The nursery-landscape industry has been proactive in finding long term solutions to
the shortage of skilled labour.  Landscape Ontario has been sending recruiters to high schools to attract
young people into the field or ornamental horticulture.  In addition, the industry is working on models for
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scholarships and horticultural internships (more structured than co-op terms) that will add educational
value to diploma and degree courses.  Many nursery growers are looking toward mechanization as a
solution to the skilled labour shortage in nurseries. 

Pesticide use on turf and landscapes on private and public property continues to be an issue in many
municipalities. There are six municipalities in Ontario currently that have some form of municipal
pesticide ban for turf and landscapes.  Some nursery growers are located next to urban centres where
pesticide bans are being considered and this has made them very anxious.  The turf industry has
responded by implementing volunteer IPM accreditation in lawn care, golf and parks. Insect pests were a
big problem this season due to the hot, dry weather. European crane flies, which are a relatively new turf
pest, keep spreading.  There continues to be a need to educate the turf industry about this new pest.
Currently there is only one pesticide registered in Ontario for use on European crane flies and it is labeled
for golf course use only.  This leaves homeowners and lawn care companies without any pesticide control
products to use on this pest.

Borers and scale insects present some of the greatest challenges to pest management in the nursery and
landscape.  Emerald ash borer (EAB) continues to plague ash trees in Essex county, with tree mortality
taking place over just a few months and the detection zone expanding with every new CFIA report.
Because of EAB, many Ontario nurseries are unable to sell inventories of ash since they have been
banned from planting programs in most municipalities.  Asian Longhorned Beetle (ALHB) was found
infesting trees within the City of Toronto and Vaughn.  ALHB presents a huge threat to the urban forest
and nursery industry since 1) so many of the host tree species are found in the landscape and sold in the
nursery industry and 2) the centre of infestation is not very far away from high centres of nursery caliper
tree production.  A quarantine for ALHB host trees could easily put a caliper tree nursery out of business
within a period of a few months.  White grubs continue to cause economic losses in field grown nursery
stock, especially on sandy soils, and there are still no pesticides registered for their control. 

Anthracnose (e.g. Euonymus anthracnose) and other leaf diseases continue to cause significant injury to
nursery ornamentals. The Canadian Nursery Landscape Association has hired a national IPM coordinator
(with duties in minor use) to help search out and hasten the registration of new and replacement pesticides
for this industry.  Efficacy trials for new alternatives to pesticides for turfgrass management, annual
bluegrass resistance to disease and insect pests, fertigation, leachate analysis, recycling systems and
utilization of waste products for propagation media and useful statistics for the horticultural industry
continue to be developed. 

Dr. Julie Dionne had tendered her resignation as the Plant Agriculture Turf Agronomy faculty member.
A search is underway to fill her position as well as a newly created Junior Turf Research Chair.

EMERGING ISSUES

Water and Nutrient Management 
The industry is waiting to see the next proposed set of regulations and protocols related to NMP.  They
would like to see more research regarding nutrient uptake by various ornamental plants and have more
specific information on the timing of application(s) to minimize leaching of nutrients. The industry would
like to see continued support of tile drain/pond study for N and P (2nd year at least) to help with NMP at
the production level. The turf industry is concerned over N and P levels in urban runoff.  These nutrients
are first line of defense against weeds (and disease), perhaps public education, adoption of best
management practices and use of organic fertilizers are a solution.  The industry is also very concerned
about water quality and availability and would like to see more research dedicated to the efficient use of
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irrigation water (or someone to interpret the latest research that exists and transfer the knowledge into the
nursery, landscape and turf industries). There is also room for improvement on irrigation delivery systems
for container crops (e.g. ebb and flow systems that are applicable for outdoor production).

Exotic Pests

The number of new pest introductions into Canada is still rising.  The agencies devoted to the
management of quarantinable pests do not currently have adequate resources to deal with the high volume
of issues.  In addition, there are still major research gaps regarding the pest biology in its new
environment (e.g. emerald ash borer, Asian longhornned beetle), mechanisms for dispersal, host range
and management strategies.  There is huge industry support for the emergency registration of injectable
(bark and soil) insecticides to help prevent infestation.  Although these two pests are urban forestry issues
to date, they have already had a huge impact on the nursery industry since no one wants to replant host
species for these two beetles.  The hosts species for EAB and ALHB make up the top 10 to 15 species of
trees grown in Ontario nurseries.  Industry awareness of these two pests in Ontario has resulted in
cancelled orders for Ontario nurseries.  Quarantines against shipment of these host species will put caliper
tree nurseries out of business within one growing season.  

Quaratine Issues
The CFIA has the power to shut down shipping for an undetermined amount of time if they find
suspicious symptoms on plant material.  Most growers report an average of 2 weeks before the CFIA lab
will issue a clearance based on a negative result for a quarantinable pest.  This has made growers reluctant
to report new/quarantined pests that they suspect they might have and lead to a false sense pest-free
status.  There is a need for a more rapid turn around time for CFIA pest identification.  The problem
seems to be that CFIA doesn’t have enough resources to cover all pest issues in the country.  Province and
municipalities can work together better (this is an opportunity); need to instill confidence in industry and
public

Pesticide Issues:  Pesticide Bans 
To date, six municipalities have passed pesticide bans in Ontario.  The Urban Pest Management Council
of Ontario is taking the Toronto municipality to court.  In Cobalt, Thorold and Perth, the bans are in place
with Caledon’s ban coming into place in spring 2004.  Many other municipalities are considering IPM
programs.  Some of the allowable products that appear on municipality IPM programs are not registered
for that use in Canada.  There is considerable need for industry to work with municipalities to develop
practical and legal IPM programs. The turf industry’s response to the possibility of pesticide bans has
been to become politically active. The IPM Council has put together a program of voluntary turf IPM
accreditation to demonstrate a willingness to reduce pesticide use in lawn care, parks and on golf courses.
The other solution is to increase  research into alternative products (e.g. non-chemical and replacement
pesticides).  The problem is, these organic products need a PCP# to be marketed legally, and then they
become a “pesticide”.   Also, the research trials for these alternative products are more difficult to design
and carry out, given they are part of an integrated approach to the management of a particular pest.  

Pesticide Issues:  Loss of Old Formulation Pesticides
Many of the older formulation pesticides are the backbone of chemical pest management for nursery and
turf producers/maintenance professionals.  PMRA’s re-evaluation and voluntary de-registrations by
manufacturers are leaving the industry with gaps in pest management (e.g. there are no products currently
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registered for Japanese beetle larvae and pine shoot beetle).  The turf industry is concerned about the
over-reliance on Sevin Turf and Ornamental as the only curative insecticide in the near future. 

Pesticide Issues:  Integrated Pest Management
With the industry focusing on IPM as the solution to pesticide bans, it is becoming apparent that there are
information gaps on pest biology, monitoring and detection techniques and thresholds.  The registration
of low risk, IPM friendly pesticides is also crucial to the adoption of IPM in maintenance and plant
production.  However, many new pesticides are preventative, there is concern that this type of application
does not fit in with IPM programs.

Trade/Border Issues
The number of nursery stock shipments intercepted at the U.S. border for “suspicious symptoms or
infestations” has risen in the last year.  There have been various complaints of nursery stock being held
over (reducing viability) or being (at least partially) destroyed during U.S. inspections.  In addition,
movement between infested and non-infested quarantine zones within Canada have impacted the bottom
line of these businesses (e.g. added costs due to inspections, treatments and protocols for shipping).
These hindrances to shipping have an obvious impact on customer relations and the feasibility of doing
business over the border. 

TECHNOLOGY TRANSFER

Specific to OMAF
The grower industry would like to see more information available on the Internet (grouped by topic) (e.g.
need more sources to quote for pesticide issues).  The industry would to see specific databases identified
for research and industry articles related to production, how to access, which are good for what (e.g.
tabulated in an OMAF bulletin article, on OMAF page).  In addition, they would like some help with
interpretation of research findings (practicality, applicability). 

Specific to Research Industry
The grower industry would like to see more demonstration trials by researchers (although they realize the
declining attendance by growers has resulted in less demonstration/field days).  The industry would like
to see more US research coordinated with Canada (e.g. harmonized efforts between both countries).  In
addition, the turf industry expressed the need for more research-based seminars at grower meetings and
conferences. 

Water Use/Quality and Management
The grower industry would like to see more coordination of research technology related to water quality
and management and brought to the industry in a format which they could access and make use of  (e.g.
lit review which could identify future research needs).  They would like to see irrigation technology
companies provide more information on water reduction strategies for nursery and turf production (e.g.
use of grey water, chemigation). 
 

Sprayer Technology
The agri-chemical industry would like to see the sprayer technology used in Ontario nurseries, landscape
and turf documented so that they have more accurate information when writing pesticide registration
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submissions (e.g. use patterns).  The agri-chemical industry would like to see sprayer technology
information gathered as a part of the new AAFC crop profiles (being assembled over 2003/2004).    

Research and Service Priorities
1)   Biology and Management of New and Emerging Pests Research
2) Registration of Reduced Risk Pesticides and IPM Research/Service 
3) Water and Nutrient Management Research/Service 
4) Management of Water Quality and Quantity Research/Service
5)   Acquisition of Current Industry Economic Data Research/Service
6)   Increased Availability of Information via Databases Service
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ONTARIO POTATO RESEARCH AND SERVICES SUB-COMMITTEE
STATE OF THE INDUSTRY

There are approximately 200 commercial potato growers in Ontario growing over 45,000 acres of
potatoes.  About 55% of the acreage is for the fresh or tablestock market.  The remaining 45% is for the
processing market, mainly for potato chips.  There are approximately 1,000 acres of certified seed
potatoes grown in Ontario.  

The main potato-production areas in the province are Alliston, Shelburne, Leamington,  Ancaster,
Simcoe-Scotland-Burford, Grand Bend and Mount Albert.  Potato production is also located around
population centers in the north, such as Thunder Bay and Sudbury.

The main fresh-market varieties grown in Ontario are Superior, Yukon Gold, Cherokee, Kennebec,
Norland, Chieftain, Goldrush, Shepody and CalWhite.  Shepody, Andover, Atlantic, Snowden and the
Frito-Lay varieties are the main processing varieties in Ontario. 

Potato yields in Ontario were generally higher in 2003.  Following a good potato-growing year across
most of North America, prices are low and most storages are full.  The SARS epidemic in Toronto
significantly reduced movement of prepeel shipments.  The higher Canadian dollar is slowing chip stock
exports to the US.  The number of acres of Ontario seed potatoes passed was up in 2003.   It should be
noted that the Ontario variety, Yukon Gold, is now in fourth place in Canadian seed potato acreage
reflecting on its popularity in Canada.

A new pest, a red-headed flea beetle, was found attacking potatoes in the Delhi and Shelburne areas.
White mold and black dot appear to be on the increase.  Three new fungicides for potatoes were
registered for potatoes in 2003 as a result of harmonization of pesticide registration with the US.

The Ontario Potato Board funded a number of research and demonstration projects in 2003.  This was the
last year of funding for most of these projects with future funding uncertain at this time.

EMERGING ISSUES

1.  Water Management  
Water availability, quality and management is a major issue in the province.  Rapid urban and
industrial development has left growers sharing water resources with hundreds of new
communities and factories. This affects both the quality and quantity of water available.  

Soil water quality and nutrient management are concerns across the province.  Potato producers
are starting the consider the advantages of drip irrigation.  A trial by the OMAF potato specialist
in 2003 showed the benefits of drip irrigating potatoes on a small scale.

2.  Food Safety
The wholesale/retail sector’s demands for assurance as to the safety of the products they purchase
from producers continues to mount.  Some processors, packing plants or others in the chain of
food production and distribution are requesting packer and grower records and trace-back
information.    The Canadian Horticultural Council has taken the lead to develop national on-farm
food safety guidelines for fresh fruits and vegetables.  
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There are also concerns that the measures put in place for Homeland Security in the US will slow
the movement of potatoes across the border and increase the costs to the grower.

TECHNOLOGY TRANSFER

Ontario Potato Board
The Ontario Potato Board plays the lead role in disseminating information to the industry in cooperation
with OMAF personnel and agri-business.  In 2003, the Board and OMAF Potato Specialist produced a
weekly potato update fax which briefly highlighted current developments in the field and industry.  This
was faxed to the producers every Monday and was very well received.  The update fax will continue on a
less frequent basis throughout the winter.  

The Board also produces a newsletter, Tater Times, which is mailed out four to five times a year to their
members and other interested parties.  OMAF, University of Guelph and industry personnel contribute
articles to this newsletter.  The various cultivar trials conducted by Eugenia Banks and Sam Squire are
highlighted at three Field Days in the summer.  These are held in Alliston, Shelburne and one other area
each year.  

Seven District meetings are held across the province in November.  The Board Annual meeting is held
every December.  The results of various research trials are reported at this meeting.   New technical
developments from across North America are the focus of the Potato Session.  In 2003, this was held as
part of the Ontario Fruit & Vegetable Convention in St. Catharines.   The venue has changed for 2004.  A
dedicated Potato School will be held in Guelph in February.  This event is sponsored by the Board, A&L
Laboratories and OMAF.  

Ontario Ministry of Agriculture and Food (OMAF)
OMAF continues to play a vital role in technology transfer.  The industry would like to promote more
direct contact by OMAF with the growers.   Eugenia Banks, the potato specialist, is very active in
disseminating technical information and providing up-to-date information and advise for producers and
the industry.  She runs numerous trials and surveys every year (outlined under Research
Accomplishments).  The results of these trials are reported at the Alliston Potato Field Day, Ontario
Potato Board Annual Meeting and in various publications.  

University of Guelph
Depending on the project, research results are submitted to the Ontario Potato Board, the Canadian Snack
Food Association, the Ontario Seed Potato Growers Association (OSPGA) and/or other industry groups.
These results are often highlighted at the Ontario Potato Board Annual Meeting, the Potato Session or the
OSPGA annual meeting.  A Potato Research Field Day, organized by Vanessa Currie, is held annually to
highlight the potato research at the University.  It was held for the first time at the Elora Research Station
in 2003.  A 25-minute video on the 2002 variety trials was made available to growers in 2003. 

Much of the research conducted at the University is presented at scientific conferences and published in
scientific peer-reviewed papers which is not listed here.

Agriculture and Agri-Food Canada (AAFC)
Once again, much of the research conducted by AAFC is presented at scientific conferences and
published in scientific peer-reviewed papers.   Research on the use of manure to control soil-borne
diseases has captured the interest of the popular press.  
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Industry/Agri-Business
In recent years, innovation has changed from universities and academic institutes to industry, and the
resulting information is often not public.  Industry provides most of the technology transfer for
agricultural engineering and new agricultural equipment in Ontario and is becoming increasingly involved
in providing nutritional and pesticide recommendations.   There is cooperation in Ontario between agri-
business, OMAF and the Potato Board.  However, there are also concerns about the availability of
unbiased advise and information.  

Sam Squire, has been working with Ontario growers to develop a “Double Certified” organic seed potato
industry in Ontario.  This industry is in its infancy and will need the involvement of organic producers,
certification agencies (both organic and CFIA), research, extension and marketing groups for success.  

Technology Transfer Priorities
The first priority for the industry tends to be “the problem of the day” whether it is the outbreak of a pest
during the growing season, market conditions or storage problems.    The next priority for potato
producers is information on new cultivars and pest-control products.  The availability of timely unbiased
information and advice is necessary. 

RESEARCH PRIORITIES 
The priorities are the same as those determined in 2001 as part of this committee’s  four-year strategic
plan. 

1. Potato Productivity: Nutrient Management, Soil Improvement and Irrigation
Three projects were undertaken in 2003 by Eugenia Banks, OMAF.  These included the evaluation of drip
irrigation, yield enhancers, and the effects of three nitrogen rates on yield and quality of a processing
variety. 

2. Control of Soil and Seed-Borne Diseases
Dr. Lazarovits’ lab (SCPFRC, AAFC London) continued to research the effects of various soil
amendments on potato scab and examined to what extent the scab organism can be introduced to a field
via seed potato tubers (G. Lazarovits, K. Conn and P. Abbasi, SCPFRC, AAFC London).  Eugenia Banks
conducted a provincial survey of tuber quality, and trials on scab control using Chloropicrin, scab
tolerance in new varieties, and evaluation of Quadris in-furrow.

3. Evaluation of New Varieties for the Ontario Market 
Chip and tablestock trials, the North Central Regional Potato Variety Trial, a graduate student project and
a trial of the maincrop and adaptation selections from AAFC Fredericton were conducted at the
University of Guelph Elora Research Station in 2003 (V. Currie and A. Sullivan, University of Guelph
and R. Tarn, AAFC Fredericton).

The Ontario Cooperative ON-Farm Potato Trials were conducted at Millgrove, Alliston and Shelburne (S.
Squire) and twenty new Dutch varieties were evaluated (E. Banks).

4. Post-Harvest Physiology  
Research continued in Dr. Yada’s lab to identify possible targets for molecular modification or traditional
breeding to lead to a potato that can be stored at low temperatures without loss of processing quality (R.Y.
Yada, A.G. Marangoni, L.J. Copp and C. Lopez-Amaya, University of Guelph).
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5. Integrated Pest Management and Insecticide Resistance
Dr. Jeff Tolman (SCPFRC, AAFC London) tested Colorado potato beetle (CPB) populations for their
susceptibility to imidacloprid, lambda-cyhalothrin and spinosad, and evaluated the efficacy of several
insecticides for CPB control.  Novaluron was evaluated as an IPM tool for CPB (C. Cutler and C. Scott-
Dupree, University of Guelph).  In Ridgetown several insecticides were evaluated for the control of foliar
insects in potatoes, potato breeding lines were evaluated for insect resistance and fungicides were
evaluated for the control of potato foliar disease (R. Pitblado, Ridgetown College, University of Guelph).

6. Greenhouse Minituber Production for Seed Potatoes
A new series of experiments evaluating techniques for Nuclear seed potato production was implemented
in 2002 (B. Hughes, NLARS, University of Guelph).

SERVICE PRIORITIES 

The priorities are the same as those determined in 2001 as part of this committee’s four-year strategic
plan. 

1. Extension Services

2. Registration of Pesticides for Potato Pest

3. Nuclear Seed Potato Production

ONTARIO POTATO RESEARCH AND SERVICES SUB-COMMITTEE
RECOMMENDATION # 1

ISSUE: Funding for the Potato Research Program in Plant Agriculture at University of Guelph.

BACKGROUND: The Potato Research Program has made a successful transition to the Elora Research
Station from the Cambridge Research Station, but this move has substantially increased the operating
costs required to conduct the program. The major increase relates to the absence of suitable storage space
at the Elora Research Station for potatoes, and the resulting need to rent a climate-controlled trailer for
approximately 10 weeks at harvest time. There are also increased costs for land use, farm labour, and
basic input. These are the result of the adjustments to the OMAF contract and the closure of the
Cambridge Research Station.

DETAILS:  The potato research program harvests approximately 20 tons of potatoes which must be
stored immediately under specific temperature and humidity conditions, until they can be sorted, graded
and evaluated. A refer trailer was rented this year to accommodate this need and will be required in future
seasons. The cost to rent, operate and insure the trailer is about $4,000 annually. In addition, there is a
$200 per acre fee at the Elora Research Station that was not previously incurred by the program at the
Cambridge Research Station. An additional $500 is required to cover these costs. The operating budget of
the potato program is $16,500 annually. Increased costs of $4,500 represent a significant obstruction that
is solely due to the compulsory move from Cambridge.
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RECOMMENDATION:  It is recommended that the University of Guelph increase the budget of the
Potato Research Program to cover the additional costs of conducting this research at the Elora Research
Station.

TARGET AGENCY: University of Guelph (Alan Wildeman, Vice President Research and Rob
McLaughlin, Associate Vice-President (Research) Agri-Food and Partnership, University of Guelph)

ONTARIO POTATO RESEARCH AND SERVICES SUB-COMMITTEE
RECOMMENDATION # 2

ISSUE: CFIA Seed Potato Specialist for Ontario

BACKGROUND:   The Ontario seed potato industry has not had continuity of service from the
Canadian Food Inspection Agency (CFIA) since the late 1990's as the position of Area Program Officer
for seed potatoes has been filled intermittently and with short-term appointments.   The basic duties of an
area program officer are to: establish and maintain contact with the industry; inform the industry of
related and applicable issues; prepare and review policy; provide advice and interpretation of CFIA policy
to the industry and CFIA staff; and identify training needs, and lead or participate in training development
and presentation.   These functions are essential to maintain a healthy seed potato industry in Ontario.
Without a CFIA Area Program Officer in Ontario the industry has not had direct access to someone who
can interpret the regulations for the province.  This has been particularly troublesome when new CFIA
regulations are introduced as it leaves interpretation of the regulations up to the regional offices leading to
situations where the regulations are not applied uniformly across the province.  Lack of a program officer
has also made it more difficult for new seed growers and for the development of an organic seed potato
industry in Ontario.  

DETAILS:  An Area Program Officer for Seed Potatoes in Ontario is necessary to: liaise with head
office, the districts and field inspectors; interpret new regulations; keep inspectors up-to-date so that the
regulations are applied fairly and uniformly across Ontario; make critical in-season decisions in a timely
fashion; liaise with the growers and the Ontario Seed Potato Growers Association to solve problems on a
day to day basis and; represent the region at the federal level especially in discussions concerning changes
to the regulations and directives.  This person needs to be appointed indeterminately so that they can
develop the necessary expertise and familiarity with the industry. 

RECOMMENDATION: That the position of Area Program Officer for Seed Potato Specialist for the
Ontario Region be indeterminately staffed by the Canadian Food Inspection Agency.  

TARGET AGENCY: Canadian Food Inspection Agency (Robert Carberry, Vice-President, Programs,
CFIA)

ONTARIO POTATO RESEARCH AND SERVICES SUB-COMMITTEE
RECOMMENDATION # 3

ISSUE:   
Research in Insect Toxicology at the Southern Crop Protection & Food Research Centre
(SCPFRC)-London
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BACKGROUND: 
Protection of Ontario potatoes against the attack by a number of serious insect pests has been a
continuing battle.  While the Colorado potato beetle (CPB) has historically been the most
notorious problem, other significant pests have included potato leafhopper, tarnished plant bug,
potato flea beetle, wireworm and white grubs.  Although cultural and biological management of
some of these pests has had some impact, historically the most important management programs
have been based on judicious use of pesticides.  Researchers based at research centres operated by
Agriculture and Agri-Food Canada (AAFC) in Ottawa, Harrow, Chatham and London have all
contributed to Ontario potato insect management programs in the past.  Over the years, with
changes in programs and retirement of staff, the AAFC contribution has dwindled to the extent
that during the last 10 years only London has maintained a Toxicology program that has
supported our industry.  In May 2003 the insect toxicologist at SCPFRC-London retired.

DETAILS: 
  Ontario potato production is a significant component of an industry that in 2002 harvested

potatoes valued at $947 Million from just over 170,000 ha.  Over the years, failure or inability to
control insect pests has resulted in very significant losses.  CPB, undoubtedly the most important
insect pest of Ontario potatoes, has a notorious ability to develop resistance to insecticides
applied for its control.  Since the 1960's, CPB has successively developed resistance to the
cyclodiene, organophosphorus, carbamate and pyrethroid insecticides.  Now there is some
indication that tolerance may be developing to imidacloprid, registered for CPB control in 1995.
Research by AAFC toxicologists over the years has not only provided invaluable information on
efficacy of a series of insecticides for control of CPB and other insect pests, but has also provided
warning and then confirmation of developing resistance, supplied information on toxicity of
candidate insecticides to non-target and beneficial arthropods and furnished data on the
persistence of control agents in the crop and in the environment.  Toxicology research within
AAFC has now dwindled to the point that scientists remain active only at SCPFRC-Vineland and
at the Summerland site of the Pacific Agri-Food Research Centre; both toxicologists have full
programs supporting the tree fruit industry.  No toxicologists within AAFC currently support the
potato industry.  The threat posed to the industry has not been eliminated; indeed the threat is
increasing with threatening resistance in CPB and reappearance of historic pests such as
wireworm.

RECOMMENDATION: 
That Agriculture and Agri-Food Canada maintain its toxicological capability in Ontario to service
the Ontario potato industry.

TARGET AGENCY: Agriculture and Agri-Food Canada (Dr. Wayne Lindwall, AAFC, National
Program Leader, Environmental Health and Dr. Gary Whitfield, AAFC, Theme Leader, Integrated Pest
Management)
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ONTARIO ROOT, BULB & LEAFY VEGETABLE RESEARCH &
SERVICES SUBCOMMITTEE

INDUSTRY/SECTOR SCAN
State of the Industry:
Weather conditions presented a challenge to production this year due to problems with both the timing
and amount of precipitation received throughout the season, and unseasonably cool conditions at both the
beginning and end of the season. In most crops, supply exceeded demand this year resulting in very poor
prices for growers and some unharvested fields. There have been large increases in the acreage of Asian
vegetables on muck soils, with a consequent move of traditional muck soil root crops to mineral soils.
There has been a decline in leafy vegetable production in Ontario over the last few years, but a large
increase in acreage of these crops in Quebec, where lettuce quality has been improved greatly with the
implementation of proper cooling processes. Based on some estimates of seed sales, carrot production
appears to have increased about 20% in Ontario. 

Downy mildew was a problem on all crops this year, including spinach and onions. Cabbage maggot
damage was reduced in the spring and pea leafminer populations were lower this year than in the previous
few years. 

Mesculen salad mix was presented as a potential new product for Ontario. This is a multimillion dollar
industry and almost all product is currently imported to Ontario from the US, with concomitant
transportation and cooling issues. Niche markets for dandelions and arugela are currently growing.

Changes to Emerging Issues in 2003:
A complete description of the Emerging Issues of this sector is given in Section 3.4.4. of this report. The
following issues are additions to those reported in 2002:

 Growers remain concerned about the impact of nutrient management plans and legislation on
production of root, bulb & leafy vegetable crops. In addition to previously reported concerns, there is
concern that it will not be possible to complete the large number of multiple year trials necessary to
fully verify and alter nutrient management recommendations prior to the inclusion of horticultural
crops in NMR legislation in 2008. 

 Loss of IPM services. With the demise of AIMS, there is a serious lack of IPM service providers in
Ontario that are unaffiliated with agricultural supply companies. 

ISSUES

Minor Use Priorities:
The Minor Use priorities for crops represented by this committee have been communicated directly to the
Ontario Minor Use Coordinator, Jim Chaput.

Technology Transfer Priorities:
Technology transfer needs and issues of this sector were discussed using the following definition of
technology transfer provided by OHCRSC: “Technology Transfer is the dissemination of information to
facilitate the efficient and timely adoption of beneficial technologies and management practices on
farms.”
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The following issues were identified:
1. Ways are needed to expand the reach of existing modes of technology transfer (e.g. HortMatters,

OFVC and Muck Crop Conferences) in order to reach growers who do not yet receive
information through these means. In many cases the same growers make use of multiple sources
of information, but there are many growers that do not utilize any of the existing sources. 

2. Training of crop consultants, scouts and growers by OMAF is important and necessary. OMAF
trains consultants and they are then meant to be the first resource for growers, but this is not
happening in practice.

3. The OMAF website is a good source for factsheets, however there can be delays of over a week
in issues of HortMatters being published on the website, which is excessive when time-sensitive
information is being provided. It is also recommended that a non-picture version of HortMatters
be distributed by electronic mail as some parties have difficulty downloading large files.

4. E-mail updates from the Crop Technology team at OMAF would be a good way of disseminating
information to large numbers of growers in a timely manner.

5. Response times in answering the phone at the OMAF Contact Centre can be frustratingly long.

Research Priorities:
Research priorities were discussed and ranked as given below. Details of research issues remain the same
as those outlined in the 2002 Report of ORBLVRSC, except where indicated by italicized text:

1. Disease Management. There is a need for more research on management of downy mildew due to
increased incidence throughout this sector; research on disease–nutrient interactions is also
needed. 

2. Integrated Insect and Nematode Management.
3. Crop Fertility Issues. 
4. Minor Use Pesticide Registrations. 
5. Development of Integrated Weed Management Programs. 
6. Value-added Product Development. Including ways of extending the shelf-life of processed

shallot products.
7. Cultivar Evaluations. 
8. Food Safety concerns. Including investigations of postharvest handling practices, water quality

etc on the safety of green onions and leafy vegetables.

Service Priorities:

1. Lack of scouting companies in some regions of the province is a serious concern. Inavailability of
scouting and crop management advice from companies independent of product suppliers is also an
issue. There is continuing concern about the lack of continuity and consistency of crop scout
expertise, as outlined in the 2002 ORBLVRSC report.
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2. There is ongoing concern about the lack of timely and accurate plant diagnostic testing. The
University of Guelph Pest Diagnostic Clinic needs more resources in order to meet growers’ needs for
shorter turn-around times, quicker processing of disease samples so that positive identifications can
be made more frequently, and to provide PCR diagnostic services. A strong, well-resourced lab is
particularly important given current cross-border issues (biosecurity/Homeland security issues),
which may negatively affect Ontario if growers increasingly send samples to US labs for
identification.

Emerging Issues:

Growers are concerned about the impact of nutrient management plans and legislation on
production of root, bulb & leafy vegetable crops. Of particular concern is the applicability and
accuracy of current nutrient parameters in assessing nutrient input/output of root, bulb & leafy
vegetable production practices. 
Three-year verification trials are being conducted now, however if it is necessary to change
current recommendations, experimental data conducted over an additional 3-year period will be
required making it difficult to meet timeline for 2008 inclusion of horticultural crops in NMR
legislation. 

Regulated pests. Leek moth in Ontario is currently restricted to organically grown onions and
garlic near Ottawa, but has the potential for range expansion exists. In addition, bulb & stem
nematodes, which can spread to carrots and onions, have been found in Ontario garlic.

Increasing problems with carrot rust fly late in the season and probable occurrence of a second
generation of carrot weevil (needs confirmation) in Ontario. 

The presence of new races of downy mildew on spinach, which current spinach varieties are not
resistant.

Increasing occurrences of herbicide-resistant weeds.

There is a growing and serious need for effective treatments to replace soil insecticides. A
number of soil insects (including wireworms in carrots and onions, and cutworms in all crops) are
becoming more damaging and/or more difficult to control due to a lack of soil treatments. 

Loss of IPM services. 

RECOMMENDATIONS ARISING FROM IDENTIFIED ISSUES

There are four recommendations, ranked in decreasing priority, in 2003.
1. Lack of delivery and implementation of IPM programs in Ontario
2. Requirements for Nutrient Management Strategies and Plans
3. Nematode Research capabilities 
4. Proposed mandatory certification of crop advisors

Details of each recommendation are provided below.
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RECOMMENDATION NUMBER: 1

Issue: Lack of delivery and implementation of IPM programs in Ontario

Background: OMAF withdrew from providing IPM services to growers a number of years ago. Since then
attempts to establish province-wide crop monitoring and scouting services that are independent of seed,
fertilizer and pesticide suppliers have failed (e.g. AIMS). 

Details: Integrated Pest Management (IPM) programs, which include resistance management strategies,
help to prolong the effective life of pest control products and have been developed for many high value
crops but have not been fully adopted or available to growers and processors due to: 
1) lack of availability of training opportunities and trained IPM consultants and scouts in some regions; 
2) lack of economic viability for privately delivered IPM consulting/scouting services;
3) lack of affordability of such services for growers. 
Increased need for IPM services is expected as new reduced risk pesticide products often need more
intensive monitoring and understanding of the pest complex and the activity of the product in order to be
used successfully. In addition, IPM is an integral part of agricultural risk management.

Recommendation: 
OMAF should make a commitment to effectively address the barriers to IPM implementation and
delivery in Ontario, including those identified above.

Target Agency: OMAF

OASCC Linkages: OHCRSC, OPMRSC

RECOMMENDATION NUMBER: 2

Issue: Requirements for Nutrient Management Strategies and Plans 

Background: OMAF is currently supporting work that is characterizing the nutrient quality of on-farm
fruit and vegetable wash waters, and surveying leachate, soils and ponds from greenhouse and container
nurseries.  OMAF is also exploring options to increase the amount of resources available for research to
support nutrient management standards.

Research is currently being undertaken by OMAF on 17 horticultural crops in preparation for the inclusion
of vegetable crops under Nutrient Management legislation in 2008. Current research is focusing on 3-year
trials to verify current management guidelines and includes soil sampling (particularly available nitrogen,
organic matter, texture) and surveys on management practices. 

Details: Growers are concerned about the impact of nutrient management plans and legislation on
production of root, bulb & leafy vegetable crops. Of particular concern is the applicability and accuracy
of current nutrient parameters in assessing nutrient input/output of root, bulb & leafy vegetable
production practices. 

ORBLVRSC is pleased to see these issues being addressed by OMAF as noted above. However if it is
necessary to change current recommendations, detailed rate response studies conducted over an additional
3-year period will be required, making it difficult to meet the 2008 timeline for inclusion of horticultural
crops in NMR legislation. 
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Recommendation: 
The Ontario Root, Bulb & Leafy Vegetable Research & Services Committee requests that OMAF direct
Nutrient Management legislation pertaining to horticultural crops towards a few key nutrients (e.g.
nitrogen and phosphorous), as opposed to the complete range of nutrients that may be found in this sector.
In addition, this committee requests that OMAF expand research activities to include detailed response
rate studies, and accept the use of non-Ontario data, where appropriate and reliable data is available. 

Target Agency: OMAF

OASCC Linkages: OHCRSC, OPMRSC

RECOMMENDATION NUMBER:  3

Issue: Loss of Nematode Research Capabilities in Ontario

Background:
Previously, at AAFC-Vineland there were 4 nematologists active in research. In 2002, the last
nematologist in Ontario retired. In the past, this committee was given assurances by previous directors of
AAFC Southern Crop and Food Protection Research Centre that the capacity for conducting nematode
research and addressing nematode concerns in this province would be maintained. The presence,
introduction, and outbreaks of nematodes in Ontario vegetable crops have the potential to result in serious
quarantine and trade issues, and as such it is essential that a significant nematode research program is
available to support the Ontario root, bulb and leafy vegetable sector. 

There are currently nine nematodes regulated by the CFIA that have the potential to become established
and threaten the production of horticultural crops in Ontario, including the stem and bulb nematode
(Ditylenchus dipsaci), which was detected in 2003 in Ontario garlic samples examined at the AAFC lab in
PEI. 

On several occasions in the past correct identification of nematode species was crucial to the root, bulb
and leafy vegetable sector.  The lack of an ‘in house’ nematode taxonomist at AAFC will force Ontario
producers to use US resources for identification which may lead to quarantine and trade issues on
exported crops.    

Although there is one nematologist at AAFC - Horticulture Crops Research & Development Centre (St-
Jean-sur-Richelieu), that research program focuses on nematodes of potato, corn and turf and does not
address vegetable crops. 

Details:
Very few nematologists are left at any AAFC locations throughout the country.  Correct identification of all
taxa of crop pest pests and the maintenance of a research effort is crucial for the adequate protection of root,
bulb and leafy vegetables and the stability and competitiveness of the industry.  

Recommendation:
The Ontario Root, Bulb & Leafy Vegetable Research & Services Committee recommends that action be
taken to ensure that nematode research of relevance to vegetable growers is provided by AAFC. 
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Target Agency: 
• Gary Whitfield, Science Director, Theme 160 - IPM & Plant Protection, AAFC, Research Branch
• B. Carberry, Executive Director, Plant Products Directorate, CFIA

OASCC Linkages:  OHCRSC, OPMRSC

RECOMMENDATION NUMBER: 4

Issue: Proposed mandatory certification of crop advisors

Background: On November 13, 2003 the Ontario Institute of Agrologists announced that 86% of its
members voted in favour of pursuing “Right to Practice” legislation. It is this committee’s understanding
that the proposed legislation would require mandatory certification of all persons that provide advice to
growers, including providers of integrated pest management (IPM) and integrated crop management
(ICM) services and recommendations.

Details: The ORBLVRSC regards the proposed legislation to be a further barrier to the adoption and
implementation of IPM & ICM programs, which have already been compromised by the loss of services
provided in the past by OMAF and AIMS. 

The “Right to Practice” legislation will likely result in increased insurance costs for private consultants,
which may lead to some consultants leaving this sector, to increased service charges to growers, and thus
to reduced subscriptions of growers for IPM & ICM services. OMAF invested considerable time and
funds to support the reduction of pesticide use in Ontario through the Food Systems 2002 program and
similar initiatives which rely on IPM and ICM practices to achieve their goals. The ORBLVRSC regards
the proposed “Right to Practice” legislation as a potential threat to those accomplishments with the
potential to further erode the implementation of IPM and ICM practices in Ontario.

Recommendation: The ORBLVRSC recommends that OHCRSC apprise the Minister of the concerns of
the horticulture industry with the proposed legislation for mandatory certification of crop advisors.

Target Agency:
 Hon. Steve Peters, Minister, OMAF 
 Ontario Institute of Agrologists
 Members of Provincial Parliament

OASCC Linkages:  
 OHCRSC
 OPMRSC
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ONTARIO SWEET CORN, PEA, AND BEAN RESEARCH AND
SERVICES SUB-COMMITTEE

INDUSTRY/SECTOR SCAN

State of the Industry

1. Peas: 
Cold wet conditions in April and May made for scattered planting dates.Ascochyta (mycosphaerella)
blight was identified in Eastern Ontario in early June.  By mid-July it had also appeared in Southwestern
Ontario. This fungal disease complex is common to all temperate pea-growing areas.  The full extent of
the disease in Ontario is yet to be determined, although we suspect it has been present and undiagnosed
for some time.  The development of ascochyta/ mycosphaerella is highly weather dependant, thriving
during wet, cool conditions.An emergency minor use was granted for the fungicide Headline to control
ascochyta on peas, and a full minor use submission has been made to the PMRA. 

Cool, wet conditions through June and early July resulted in some losses to root rot fungi as well;
however average to above average yields were found in most areas.

2. Beans:  
Above average yields were recorded in most areas and there were high amounts of by-pass acres.
Bacterial diseases (mainly common blight) appeared in many areas by late August.

3. Sweet Corn: 

There was a very slow start to the year, with long planting delays.  Overall, the sweet corn crop was
planted late.  Yields were average to above average for most of the season, especially in areas that
received rainfall in early August.  Elgin country was particularly dry.  Leaf rust pressure was early this
year.

The late-planted crop was slow to develop, right through to the end of the season.  In the processing
industry, higher  than average amounts of by-pass acreage were noted.  High wind storms in late
September put a damper on the final weeks of harvest. Most processing fields lodged;  poor nodal root
development (not stalk rots) was the cause of the lodging.  Heavy frosts the first week of October closed
the season.

Fresh market prices (wholesale) remained low for the entire season.  This is the third year of rock bottom
prices.

Technology Transfer

Many methods of providing information to producers were identified, which  include 

- OMAF resources (newsletter, updates, publications, meetings, Website)
- producer organizations 
- industry Conferences (processing and fresh market)
- seed company representatives
- Ag Industry (fertilizer, Ag Chemical dealers)
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- research station publications, meetings, Websites

As it relates to the sweet corn, pea, and bean industries, the network for accessing information exits and
is especially available for processing crops.   It was felt that growers who are looking for information
generally know how to access it. 

However, access to information during the growing season needs to be quick, and the information needs
to be concise, with links to more detailed information if the producer wants to pursue it further.  For
example, the Internet is an easy way to provide volumes of information, and it is useful in the off-season,
but during the growing season information provided by faxes and hard copies is more useful.  Navigating
certain websites can be very difficult, and high-speed access is not available in many rural areas.
Producers noted that they like being able to get information in several different types of format (in person,
hard copy, on-line).

Specifically, it was felt that here are weaknesses in the delivery of in-season IPM information, both from
a private and public standpoint.  This will become more evident as we move away from broad spectrum
pesticides to lower-risk options requiring more intensive scouting.  It was also felt that there is a need to
develop stronger tech transfer links with local Ontario Associations (for example,  county OFA’s, Ontario
Soil and Crop Improvement Association)

It was noted that we need to continue to educate the general public on agriculture and food safety issues.
It was felt that organizations like Ag Care, Canadian Hort Council, CFA are doing a good job, but the
public still has many misperceptions on agriculture related issues, such as biotechnology.  It was
suggested that we need to learn to communicate science to the general public.  People generally don’t
know how to interpret scientific news information (for example, the initial negative reports on the effect
of Bt corn pollen on monarch butterflies)

Emerging Issues:
Many issues discussed in the strategic report (2001) are still current.  Only one new one arose at the 2003
meeting, and is listed below.

Delivery of IPM Information.  

There are weaknesses in the delivery of in-season IPM information, both from a private and public
standpoint.  This will become more evident as we move away from broad spectrum pesticides to lower-
risk options requiring more intensive scouting.

ISSUES - SWEET CORN RESEARCH AND SERVICES COMMITTEE

Additions to research and service priorities for 2003 are included in bold.

1. Pest Management

2. Nutrient Management

3. Crop Culture
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1. Pest Management

Issue

Maintaining a good inventory of pest control products is essential for the success of the sweet corn, pea
and bean industry.   As products are deregulated, work needs to continue to fill the gaps created by these
losses, as well as provide new products for new pest problems (rust, flea beetle, aphids, angular leaf spot,
common mosaic virus).  Sustainable approaches to pest management, and products with reduced
environmental impact need to be developed and evaluated in order to reduce the impact on beneficial
insects. 

Research inventory/current activities

Weed management research is conducted at the University of Guelph facilities at Ridgetown and Simcoe.
Insect and disease management research is also conducted at Ridgetown College. Extension services for
the sweet corn, pea, and bean industries are offered from the OMAF office in Ridgetown.  Several
projects at the main campus of the  University of Guelph benefit the sweet corn and bean industries: one
to evaluate the impact of Bt corn and new sweet corn insect management products on bee colonies, and
the other which is investigating the incidence, tolerance and control methods of angular leaf spot in snap
beans.

Gaps/barriers/deficiencies/opportunities

Present efforts in the area of pest management for sweet corn, peas, and beans are meeting the needs of
the industry to the extent that they can, but it is essential that they continue.  Deregulation of  pesticides
by the PMRA, before new replacements are in place continues to be a concern for Ontario sweet corn, pea
and bean growers and processors.  Often the holdup for new product registrations is not the efficacy and
crop tolerance research, but the speed at which PMRA processes requests. This came to light recently
when Lorsban was removed as an insecticide for seed treatment on beans; no replacement product was
immediately available. 

Research is required in the area of contaminants in pea fields (slugs, snails) and methods need to be
developed to minimize the impact of these pests. 

A survey of the incidence of angular leaf spot in beans is needed in order to assess how widespread this
pest is in Ontario.  Research needs to be initiated into the management of Ascochyta and other
fungal diseases in peas

2. Nutrient Management

Issue

Current data which documents the utilization of nitrogen and phosphorous by a sweet corn, pea and bean
crop over the range of environmental and soil conditions experienced in Ontario is lacking.  Present
nitrogen recommendations for sweet corn, as outlined in OMAFRA Publication 363, are felt inadequate to
grow a profitable  crop, and considerably lower than that recommended in other sweet corn producing
regions (for example,  neighboring U.S. states).  Research which evaluates nutrient application timing and
the environmental fate of essential crop nutrients is also lacking for  sweet corn, peas and beans.
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Research inventory/current activities

Research on the uptake and utilization of nitrogen on sweet corn grown on plastic mulch vs bare soil is
being completed at Ag-Canada, Harrow. A project evaluating the yield response of sweet corn to nitrogen
rates on several soil types, and the environmental fate of soil N is ongoing at Agriculture and Agri-Food
Canada, Harrow.  This study will also assist in developing a pre-side dress soil nitrogen test for sweet
corn.

Gaps/Barriers/Deficiencies:

Given the pending nutrient management legislation, effort needs to be directed towards providing
research data to document nutrient utilization by sweet corn, peas and beans.  Information on the loss of
nitrogen through leaching and other means during crop development and after the crop is off, and the use
of cover crops to trap nitrogen is required, as well as the impact of manures and soil amendments on
nutrient planning.  It needs to be recognized that the horticulture industry in general does not have the
data available documenting crop nutrient uptake and utilization, to the extent that the field crop industry
does, and needs time and funds to compile this information.  Any new information dealing with nutrient
management on these crops needs to be incorporated into new recommendations.  The influence of
nutrient applications on crop quality should be a component of all research projects

3. Crop Culture

Issue

In order to remain competitive, continued research is required on crop management to allow Ontario
sweet corn, pea, and bean growers to provide a quality product in an efficient and economical manner.  

Research inventory/current activities 

Sweet corn management trials are presently being conducted at Ag-Canada, Harrow, and Ridgetown
College.  Variety trials are being conducted at Agriculture and Agri-Food Canada, Harrow (fresh and
processing sweet corn, beans), and Ridgetown College (processing sweet corn, peas).

Gaps/barriers/deficiencies/opportunities

Research needs to continue in the following areas:

1. Evaluation of plant populations, in row spacings, row spacings and their impact of yield and
quality in sweet corn. Specific production systems can be developed for certain varieties.  This
could include fertility programs as well.

2. Use of plastic mulches for advancing maturity; use of biodegradable mulches to offset
environmental impact of conventional plastics

3. Identifying factors which contribute to stress and reduced productivity in sweet corn, peas and
beans and identify varieties with tolerance to stressful growing conditions (moisture, air and soil
temperature, soil characteristics, plant population).  It is felt that certain varieties perform better
under stressful growing conditions; these characteristics need to be identified and exploited.
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4. Developing management systems for sweet corn, peas and beans  with an emphasis on crop
quality.  Often earliness and yield are emphasized, at the expense of quality. Poor quality product
on the market reflects poorly on the entire industry. 

5. Soil management studies are required to maintain crop productivity.  Studies on topics such as
crop rotations, fertility, and the use of cover crops are needed.  The potential for herbicide
carry over from other crops in rotation needs to be evaluated.    

6. Variety evaluations need to continue in order to provide unbiased information to  Ontario
producers.

RECOMMENDATIONS

ONTARIO SWEET CORN, PEA, AND BEANS RESEARCH AND SERVICES SUB-
COMMITTEE RECOMMENDATION # 1

ISSUE: IPM Training

OASCC Linkage: OPMRSC

 TARGET AGENCY: OMAF

 TITLE: Delivery of IPM .

 DETAILS:  The Sweet Corn, Pea and Bean Research and Services Sub-committee encourages OMAF to
improve the delivery of in-season IPM information.  The need for this will become more evident as we
move away from broad spectrum pesticides to lower-risk options requiring more intensive scouting.

BACKGROUND:   While there are private consultants providing in-season IPM information to sweet
corn, bean, and pea producers, there is a growing need for more of this information.  In the past, OMAF
staff have been involved in developing and delivering IPM strategies for many crops, and their expertise
is recognized.    While they are still involved in training IPM scouts, this service is needed and should be
expanded. 

RECOMMENDATION # 2

ISSUE: Coordination between apiculture and sweet corn industries

OASCC Linkage: Ontario Apiculture and Pollination Research and Services Sub-committee

TARGET AGENCY:

TITLE: BeeYard Mapping.

DETAILS: The apiculture industry is encouraged to continue working with the sweet corn industry in to
develop more efficient methods of sharing information regarding the location of bee hives, and timings of
spray application on sweet corn fields in order to reduce the potential for bee kills.
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BACKGROUND:  

In the past bee kills have been associated with insecticide applications on sweet corn.  Efforts have been
made by both industries to share information regarding timing of sprays and the location of bee yards in
order to reduce these occurrences.  These efforts appear to be successful, but improvements can still be
made in ensuring that the shared information is accurate and readily accessible.  
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ONTARIO TENDER FRUIT RESEARCH AND SERVICES
SUBCOMMITTEE
State of the Industry

Weather

The Niagara Region, which is home to over 90% of the tender fruit crops in Ontario, experienced a far
different growing season from the previous two years. Unlike past seasons, the winter was one of the
coldest recorded in several years. At Vineland Station along the lake, the lowest temperatures recorded
was -19.2º C, during January to March. The coldest temperatures were recorded further inland and
reached -24.5º C in Queenston and -24.5º C in Grimsby on top of the escarpment. Fortunately, these were
not traditional tender fruit growing areas. Harrow experienced the same type of winter while the Simcoe
area recorded even colder temperatures at -25.4º C. Temperatures continued cool well into the spring with
a low of 0.9º C being recorded on May 4th.

Heavy precipitation with colder temperatures led to some problems when spring finally arrived. Many
fields were flooded near the end of March when temperatures reached a high of 23.0º C during a short
spell. Fortunately, most of the water ran off prior to any tree development. Above normal rainfall in May
(142.0 mm) made it difficult for growers to get their spring plantings in the ground. Precipitation during
the growing season was above normal, however, mid to late season irrigation was necessary for some
crops on poor soils to finish sizing the fruit. 

Crop Summary

Peaches came into blossom a week behind normal around May 20th at Vineland, but an unprecedented 30
days later than last year. It was amazing that the fruit set on crops was so heavy in spite of the relatively
poor pollination weather. The fruit sized well and early with the heavy May rains. Most fruit trees did not
look and grow well until warmer temperatures arrived in July. 

Irrigation was not a large issue until mid season when the rain finally stopped. Low rainfall in August
forced growers to irrigate a couple of times prior to harvest. There is still some concern for the overall
health of trees that were located in low spots and might have been damaged by winter injury and wet
spring soils. October rains have been ample. Hopefully most plants are in good shape to get through
another winter.

The year 2003 can be summed up as a cold winter and a late year.  Most growers in the traditional
growing areas had good crops and escaped a lot of the winter damage due to their prime location with
good soils and protected by the lake effect.

Although the volumes reported indicate a small reduction in fresh peaches, in fact more fresh peaches
were produced and fewer clingstone peaches were sold on the fresh market. With the late season market
for fresh peaches more of a struggle than usual, there were fewer opportunities for growers to pack
clingstone peaches for fresh. This was positive for Kraft and also positive for the reputation of the Ontario
freestone peaches (eg, fewer consumer complaints).

Plums, prunes, pears and sweet cherries all produced record crops. Prices were down somewhat due to the
strengthening Canadian dollar vs the US dollar.  Prices for clingstone peaches and processing pears also
dropped due to the exchange rates. In both cases, prices reach the floor prices set out in the pricing
protocols.



110

The fact that the clingstone crop was up is a strong indication that the PPV Eradication Program is
working. By only removing positive trees, the industry has been able to maintain production and market
share. Trees planted in 2001 will come into production in 2003. Many new plantings outside Niagara will
also start to produce their first corp in 2004 and expand dramatically in 2005-2006. This is  very positive
for the future of the fruit processing industry.

Growers are confident that PPV can be overcome and are making substantial investments in new planting
using PPV tested nursery stock. Processors are also making significant investments in plant and
equipment improvements. This would not have happened had the removal protocols used in Pennsylvania
been used in Ontario. 

Market
 Fresh peach volumes were down slightly by 1% over 2002, all other crops were up. Movement of
Yellow and blue plums was up by +300% and %165%, respectively. Bartlett, Clapp, and  Bosc pears
were up by +10%, +66%,  and +70% over 2002. Processed peaches were up by +16%, processed pears by
+50%, processed tart cherries by +40%, and processed sweet cherries by +667%.

Nabisco/Kraft Raw Product Summary
Product Source Tons processed

1998  1999 2000 2001 2002 2003
Cling Peaches Domestic 6223 6985 7405 7087 6291 7215

Imports 3241 5,393 5,697 7369 8401 5921

Total 9464 12,377 13,102  14456 14392 13328

Processing Pears Domestic 3066 3728 5,178 3021 2740 3985

Imports 6,366 9,277 6,666 7746 8268 5848

Total 9,432 13,005 11,844  10857 11008 9833

Domestic 9289 10,713 12,583 10028 9031 11200

Imports  9,607 14,670 12,363 15261
16669526

1

11769

Total  18896 25382 24946 25312 25700312 22969

Nursery
  

The availability of trees for planting outside the PPV quarantine zone is one the most challenging issue
facing the nursery industry, especially sourcing budwood outside the quarantine zone. For fresh market
cultivars, source trees have been identified and tested by CFIA, but the biggest gap is for processing
clings for south-western Ontario. A Prunus certification program has been initiated (see TFRSSC
recommendation 2000-7) that will help address the short-term and long-term needs relative to adequate
supplies of virus-tested nursery stock. For processing cultivars, a shortage of some cultivars such as
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Venture and Katrina is anticipated for a few years because of low inventories resulting, in part, from the
PPV quarantine zones.

EMERGING ISSUES (not ranked )

1. Bacterial Canker on Sweet Cherries

Bacterial canker has been diagnosed in a number of Niagara sweet cherry orchards.  It is a difficult
disease to control with few recommended products available.  A number of the recommended products in
the United States are outdated and probably offer suppression rather than control (eg, copper sulphate
applications). A literature review is recommended as a good starting point to formulate a plan of action to
address this disease as it relates to sweet cherry production in Ontario. This review should cover, but not
be limited to, cultivar resistance, cultural methods of control, and new chemical products.

2. Black Knot of Plums

It is generally agreed that the greatest impediment to the expansion of the Ontario European and Japanese
plum industry is the wide prevalence of black knot.  New research on chemical and management control
methods are required.  The University of Guelph, Vineland has several very promising selection with a
range in ripening dates.  Methods of controlling blackknott would hasten the uptake and viability of the
plum industry.

3. High Density Peach, Nectarine and Plum Orchard Technology

Greater efficiencies in productivity and harvesting, and improved fruit quality are gained through the use
of higher-density, size-controlling orchards.  Research on such technologies are becoming available with
new germplasm (ie, dwarfing cherry rootstocks, peach trees with columnar growth habits, more dwarfing
pear and plum rootstocks).

4. Prunus Seedling Blocks

Recent research by Stobbs et al., has indicated that PPV is not transmitted by seeds. Seeds from Bailey
trees are used extensively in Ontario for the propagation of peach trees.  The CFIA however has
regulations in place that prevent the use of seed from infected PPV trees. The fruit tree nursery industry
prefers to maintain seed blocks within Niagara (with the quarantine zone). Clarification of this issue will
help the nursery industry determine if a seedling block outside the quarantine zone (eg, Simcoe) is
required.

5. Sweet Cherries

In 2003, there was a very large crop of fresh market cherries. Unfortunately, stiff competition from the
United States (primarily Oregon and Washington) resulted in a flat market for Ontario producers. The
quality of imported fruit in 2003 was impressive - large, firm, and  fresh quality. It will be imperative that
Ontario producers meet this competition head on, by optimizing fruit size and  firmness though the use of
best management practices such as irrigation, fruit thinning, gibberellic acid, and size-controlling
rootstocks.
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6. Reduction in Services including IPM Delivery and Servicing Tender Fruit Growers Outside of Niagara

Some growers outside the Niagara region are concerned about the availability of adequate OMAF and/or
private industry support to help service their tender fruit crop needs.  Producers need to be provided with
the necessary information and latest advice on using  new disruptive pheromone technology available for
OFM and other pests, for example.  

RESEARCH PRIORITIES (Similar to those reported in 2002)

It is recognized by TFRSSC that there are inter-relationships between these priorities and integrated
approaches will provide the best opportunities for progress. With the expansion of the peach industry into
new areas, winter hardiness will be a consideration in breeding, orchard management and plant nutrition
research objectives. 
 
1. Breeding and germplasm improvement for resistance to pests, diseases and abiotic stresses

• an integrated approach to breeding and germplasm improvement will help sustain the
tender fruit industry and maintain its prominent place in Ontario. 

• Specific breeding objectives include:
• assess germplasm for PPV resistance and screen new potential imports
• maintain input especially cling stone breeding program
• fire blight resistance important for pear breeding
• continuing need for suitable late season processing peach and pear cultivars
• winter hardy processing peach cultivars for new plantings along the south shore

of Lake Erie

2. IPM for Tender Fruit Crops

• develop and implement IPM resistance management strategies for fungicides and insecticides
used on tender fruit crops

• establish base line data on efficacy for pesticide resistance management strategies
• IPM for commodity pest complexes (includes insects, mites, diseases and weeds)

considerations include - products which will be phased out as a result of FQPA, alternative
pest control products, reduced risk products, pest dynamics and resistance management.

• loss of effectiveness of traditional organophosphates (OP's) due to pesticide resistance and re-
evaluation of older chemistries

• The priority is to find replacement products that are economical, efficacious and IPM friendly
for Lorsban and the synthetic pyrathroids.

• New alternative products (Intrepid and Assail) will receive full registration on pome fruit). The
Minor Use Program should be used to extend these registrations to tender fruit

• Continue to promote alterative measures (eg, disruptive pheromone technology). Need to
promote newer formulations, workshops may be necessary to encourage acceptance at grower
level)

3. Orchard Physiology and Management
• An integrated approach to conducting orchard physiology and management research will

help sustain the tender fruit industry and maintain its prominent place in Ontario.
• To meet the demand for processing peaches, it is anticipated that new orchards will be

planted outside the traditional production areas, such as in the most favoured climates
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north of Lake Erie. Evaluation of productivity, adaptability, and longevity of processing
cultivars outside the traditional growing regions of the Niagara Peninsula and
South-Western Ontario is required

• Additional research objectives include:
• orchard training systems for higher density, improved fruit quality, production and
harvest efficiency.
• pear pollen compatibility of new cultivar combinations
• irrigation systems including trickle and sub-surface drip irrigation for water
conservation and prevention of pesticide contamination into the groundwater.
• scion-rootstock interactions in cherry, plum, peach and pear, for tree size control
(dwarfing for high density orchards), disease resistance, improved tree habit, hardiness,
and production efficiency
• plant bio-substances
• gibberellins to regulate flowering and fruiting in order to minimize hand thinning and
optimize fruit size
•ethephon and soybean oil to delay bloom and to construct models to estimate the
reduction in risk of crop damage due to spring frosts.

4. Plant nutrition and nutrient management
• need to review OMAF nutrient recommendations for orchards
• uptake and removal of nitrogen and other nutrients in a perennial crop system and the

impact on timing of fertilizer applications
• look into environmental and water quality issues
• effects of plant nutrition on winter hardiness, fruit quality, storage, etc

5. Post-harvest and fruit quality
• control of brown rot and other postharvest pathogens of all tender fruit
• regulation of fruit ripening for improved quality at harvest and extended storage and shelf

life
• prevention of mealiness or chilling injury of peaches and nectarines
• modified atmosphere packaging
• value added products

SERVICE PRIORITIES (not ranked)

1 Training of IPM personnel
• Ensure scouting personnel are sufficiently trained and have access to necessary resources

throughout the growing season.
• Assist in commercial implementation of new technologies eg. Pheremone mating disruption

techniques for control of oriental fruit moth.  Growers seem reluctant to adopt techniques
without the assurances of technical support.  Need more in print.  Eg.  Specific protocols for
implementing this technology.  A workshop on implementation is recommended.

• IPM Delivery and Servicing Tender Fruit Growers Outside of Niagara and Training of IPM
Personnel

• Some growers from outside the Niagara region are concerned about the availability of
adequate OMAF and/or private industry support to help service their tender fruit crop needs.

• One example given was that growers need to be adequately educated with regard to new
disruptive pheromone technology available for OFM and other pests.  The availability of
consultants and/or OMAF extension personnel is not  meeting grower expectations.
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• We commend OMAF for their IPM workshop in 2003.  This needs to be an ongoing
commitment. 

-  eg. Train the trainers.  OMAF should take key leadership role in IPM education of
delivery specialists.
-  The need still exists for  working teams, eg. OMAF, consultants, researchers, students,
growers.
-  Maintain development of control strategies, eg 2003 OFM control strategies

• Lack of available resources and trained personnel will lead to desperation and increases in
pesticide applications.

2 Plum Pox Virus (PPV)  Strategies

The committee, and grower community strongly encourages the continuation of the Plum Pox
Virus Eradication Program. The current PPV cost-share agreement with AAFC, CFIA and
OMAF terminates April 2004.  This program has been a combined approach including
surveys, research and nursery certification.  The compensation portion of the program
terminates in 2005.  A total of $40 million (excludes compensation) was allocated to this
program. 

PPV remains the primary concern of the tender fruit industry. The OTFPMB and TFRSSC
recommends that this program be continued with the goal to eradicate PPV in Ontario.  This
will  ensure the sustainability of the tender fruit industry in Ontario.  The major components
include:
i) PPV surveys and tree removal of infected plants.  Emphasis on commercial orchards, but,

should also include domestic and ornamental plantings in home gardens, etc.  Surveys are
required to measure program success, identify infected areas and trees and are tied
directly to the CFIA orders to destroy.

ii) Prunus certification program to ensure nursery stock is free from PPV as well as other
plant diseases.  It will be 2006-2007 before an Elite motherblock in southwestern Ontario
can meet the needs of the industry.  The interim BEST AVAILABLE program (testing of
motherblock trees) is still required).

iii) Grower education and technology transfer is an on-going need.  For example,  the  2003
CFIA, OMAF-PPV poster - identification of symptoms was good. There is a need for
PPV workshop(s)  and information for growers and packers.

iv) For the program to be successful, compensation for tree removals must extend beyond
2005.

3. Safe and Healthy Food 
• Food quality certification programs are becoming increasingly important in establishing a

clear link between point of origin and the consumer. Continuation and expansion of  food
quality assurance programs will ensure that the tender fruit industry is able to address the
high priority it places in this service.

• improved information on the value added nutritional and neutracuetical components of
tender fruit crops is warranted

4. Water Quality/irrigation
• Provision of services to ensure efficient use of water, methods of reducing environmental

impact from irrigation practices, and strategies to ensure a  reliable and high-quality
water source is available to the horticulture industry are paramount to the tender fruit
industry.
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5. Nutrient Management Plans and the Nutrient Management Act
-  Provision of services to ensure adequate grower education of Act
-  Grower participation in planning process 
- Desire government research and support in determining the impact of forthcoming legislation

on the tender fruit industry

6. Sound, Objective Financial Information for Growers
-  many growers are not aware of and how to apply for government-funded programs
-  improved and/or expanded financial services to help educate grower of, for instance,

NISA, SDRM, and tax incentive programs are requested

ONTARIO TENDER FRUIT RESEARCH AND SERVICES SUB-COMMITTEE
RESEARCH & DEVELOPMENT RECOMMENDATION 

TO: OMAF, UoG, AAFC

TFRSSC 2003-1 Shrinking Resource and Personnel Base in Tender Fruit Personnel

Background: The OTFPMP challenges the research and extension services that the critical mass
required to service the industry is shrinking and critical services are not being addressed. 

Details: The TFRSSC is concerned about the erosion of research and service support in various aspects
of tender fruit production. These concerns relate to:

1. The OMAF sprayer application specialist position (formerly in Simcoe) is vacant.  This
position is very important in providing education and training pertinent to sprayer application
technologies to prevent pesticide contamination and minimize pesticide residues. The
TFRSSC realizes the RCAT IPM Modeling position is filled on a temporary basis. The
committee would encourage that OMAF commit to refilling this position as a full-time
position. IPM modelling is a required fit with the Ontario Weather Network (OWNs) program.

2. Growers rely on research and recommendations for control of pests, diseases and nematodes in
order to maintain a high level of fruit production. Several pests and diseases have been
identified by TFRSSC, and IPM of pests and diseases is included in the research priorities of
this committee. Alternative control measures are required as the industry faces review of
currently registered materials. The vacancies at AAFC, Vineland to provide nematology,
entomology and pathology research are an outstanding concern to the TFRSSC. 

Mitch Trimble - Entomologist
Mitch Pogoda - Pesticide Efficacy
Nematologist - 
Entomologist  - Resistance Mgt/Toxicology  

The Nematology position became open when Dr. J. Potter retired in early 2002. The insect ecology
position has been vacant since 1998 (Thistlewood position).  In the near future a vacancy will exist in the
insecticides program dealing with resistance management and toxicology. TFRSSC recommends that
staffing action be initiated and completed so that vacant positions in entomology and pathology are filled
prior to the 2004 growing season, and that planning for future retirements be initiated to ensure continuity
in these programs. 
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The TFRSSC also recommends that AAFC help to re-establish the pesticide consortium evaluation
program that successfully operated for six years. Sponsors including OTFPMB, CGO, AGO, as well as
chemical manufacturers, are still very interested in partnering, and there is the potential to develop a
parallel program for fungicides.

This is a revision and re-submission of TFRSSC Recommendation 2000-8 (OHCRSC 68)
TFRSSC Recommendation 2001-4, and TFRSSC Recommendation 2002-1. 

3. With the loss of the plant nutrition program at the University of Guelph, Vineland Campus in
2002, the TFRSSC reflected its concern for lack of research and support in tree fruit nutrition
and activities surrounding nutrient management for perennial horticulture crops. At a time
when increased research inputs into nutrient management are needed, the University/OMAF
has eliminated research in this area on tender fruit.

ONTARIO TENDER FRUIT RESEARCH AND SERVICES SUB-COMMITTEE
RESEARCH & DEVELOPMENT RECOMMENDATION 

TO: OMAF, CFIA, AAFC

TFRSSC 2003-2 Continuation of the Plum Pox Virus Eradication Program (Phase II)

Background: The current PPV cost-share agreement with AAFC, CFIA and OMAF terminates April
2004.  This program has been a combined approach including surveys, research and
nursery certification.  The compensation portion of the program terminates in 2005.  A
total of $40 million (excluding compensation) was allocated to this program.

PPV remains the primary concern of the tender fruit industry. The OTFPMB recommends that this
program be continued with the goal to eradicate PPV in Ontario.  The program needs to continue to
ensure the sustainability of the tender fruit industry in Ontario.  The major components include:

I. PPV surveys and tree removal of infected plants.  Emphasis on commercial orchards, but,
should also include domestic and ornamental plantings in home gardens, etc.  Surveys are
required to measure program success, identify infected areas and trees and are tied directly to
the CFIA orders to destroy.

II. Prunus certification program to ensure nursery stock is free from PPV as well as other plant
diseases.  It will be 2006-2007 before an Elite motherblock in southwestern Ontario can meet
the needs of the industry.  The interim BEST AVAILABLE program (testing of motherblock
trees) is still required).

III. Grower education and technology transfer is an on-going need.  Eg. 2003 CFIA, OMAF-PPV
poster - identification of symptoms.  Need for PPV workshop and information for growers and
packers.

IV. For program to be successful compensation for tree removals must extend beyond 2005. The
OTFPMB will be working closely with industry (eg processors) as well as governments (OMAF,
CFIA, AAFC) to develop a program to ensure continuation of this vital program.  OTFPMB
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recommends that the new program be in place and fully operational by the 2004 growing season.
It is critical to ensure momentum continue, we cannot afford to drop the ball on this program.
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ONTARIO TOMATO RESEARCH AND SERVICES SUBCOMMITTEE

State of the Industry
The 2003 season began with an extended period of cool, wet weather which slowed planting, delayed
growth, and stressed the crop.  Low temperatures continued into mid-June.

Processing tomato production is expected to increase in the future due to expansions in processing
capacity, although a stronger Canadian dollar may adversely influence competitiveness.  Processing
yields are also expected to increase, partly due to an increase in the use of irrigation.  Irrigation, especially
on the lighter soils, is increasing, and this trend is expected to continue in the future with expansion in
drip and boom irrigation systems.  Availability of water and water quality will become more of an issue.
Control of bacterial diseases is a very high priority for both processing and fresh market growers.

The combined farm value for processing and fresh market tomatoes in Ontario for 2002 was $70,915,000.
This represents an increase of approximately 8.5% from the 2001 value of $65,346,000.  Although 2003
figures are not yet available, they may show a decline from 2002 due to lower contracted tonnage in the
processing tomato industry.

a) Processing Tomatoes

Table 1. Recent trends in the Processing tomato industry in Ontario: (Sources: OPVG, OMAF Publication
20 and OMAF website)

Avg.
Measured Processed Yield Gross Farm

Year Contracts Acres Tonnage* (tons/ac) Value
1994 237 19,834 575,00028.9 $59,336,000
1995 228 18,578 578,00031.0 $60,619,000
1996 222 15,940 502,00031.2 $52,475,000
1997 192 14,800 497,00033.3 $50,310,000
1998 183 15,060 562,00037.0 $58,942,000
1999 187 16,866 544,94032.0 $57,286,000
2000 173 15,818 450,49028.4 $44,233,000
2001 173 16,821 533,44031.6 $50,866,000
2002 176 17,126 618,83036.2 $62,015,000
2003 173 14,863 540,528p 36.4p N/A

* includes fresh market acreage. p = preliminary. N/A = not available.

Bacterial disease was found in processing tomato fields in June.  Several storms with high wind and rain
were experienced in Kent County growing areas in June and July.  During this period, widespread
bacterial disease (spot and speck) appeared in Kent County growing areas, with severe impacts in many
fields.  In the Essex County growing areas, significant storm events with high winds did not occur until
late July, but at this time bacterial disease outbreaks appeared in a number of fields as well.

Early varieties seemed to suffer the most severe outbreaks of bacterial disease, and the most severe yield
and quality losses.  One factor contributing to this may be that the early planted acreage experienced
extended chilling and poor growing conditions in May and early June.  Later varieties seemed to outgrow
the injury from the bacterial disease in most cases.  Although the average Ontario processing tomato yield
was excellent in 2003, individual fields suffered severe yield losses from bacterial disease.  The bacterial
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disease outbreak resulted in significant financial loss to individual growers, reduced solids, and adversely
affected processing plant efficiency.

The beginning of the 2003 harvest season was delayed by approximately two weeks as a result of the
cool, wet spring.  Harvest was cut short by a heavy frost overnight October 5/6.  While some processors
reached their pack targets, others did not and some acreage was left unharvested.  Despite the challenges
of the 2003 season, preliminary numbers show an average yield of 36.4 tons/ac, slightly higher than 2002,
and not far below the record yield of 37.0 tons/ac in 1998.  Solids remain a concern in fields affected by
bacterial disease and to a lesser extent in drip irrigated fields.  Again, the research and infrastructure in
place (breeding, transplant production systems, irrigation, production and harvesting practices, and
processing capabilities) and timely rains allowed the industry to overcome adverse conditions and
produce and process a high yielding crop.

b) Fresh Market Tomatoes

Table 2. Recent trends in the Fresh Market tomato industry in Ontario: (Source: OMAF Publication 20
and OMAF website)

Harvested Farm
Year Acres Value
1993 5,910 $43,633,000
1994 6,308 $36,705,000
1995 5,217 $26,454,000
1996 5,714 $22,603,000
1997 5,500 $19,800,000
1998 2,325 $10,866,000
1999 2,200 $11,400,000
2000 2,230 $12,490,000
2001 2,560 $14,480,000
2002 2,600 $  8,900,000
2003 N/A N/A

As with the processing crop, cold weather delayed planting and slowed early growth of plants.  High
winds blew plastic mulch off of a number of fields.  The season was generally good.

Emerging issues/concerns

1. Bacterial disease.  Although this is certainly not a new problem, efforts to date have not resulted in
effective management of this problem.  An action plan involving research, production, and industry
activities has been formulated and is being implemented.

2. Drip irrigation scheduling and solids.  Questions remain about irrigation levels, cut off dates, and
other factors influencing solids.  How can we optimize solids and yields with drip irrigation.
Research is underway to try to provide answers.

3. Identification and registration of bacterial disease control and transplant growth regulators.  Systemic
Acquired Resistance (SAR) products exists which have the potential to reduce bacterial disease
problems.  Growth regulator products have been identified which could revolutionize transplant
production and advance harvest by up to a week.  This would dramatically increase the
competitiveness of the Ontario processing tomato industry.  To date, no progress has been made in
registering these products for use in the Ontario processing tomato industry.
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4. Water volumes and application pressures in field and greenhouse pesticide application.  Do high
pressure field sprayers cause damage and disease infection?  What is the optimum water volume for
greenhouse and field copper applications?  Are growers achieving effective coverage with fungicides
and insecticides under current practices?

RESEARCH AND SERVICE ISSUES/PRIORITIES

There is a need for ongoing funding to support research and service (technology transfer) activities in
support of the Ontario tomato industry. The following highlights the research and service issues.

1. Breeding and Cultivar Development.

The availability of suitable cultivars is essential for the tomato industry to continue in Ontario. The
Ontario breeding program has been a key factor in maintaining the competitiveness of the processing
industry and has played a major role in yield and quality advances made over the last 15 years. Current
research efforts are addressing the opportunities that will continue to provide a basis for sustained
development of the Ontario processing tomato industry. Emphasis should be placed on earliness, disease
and pest resistance, reduction in mould counts, fruit firmness, peeled colour, field storage capability and
field and factory yield. Bacterial diseases have been a persistent industry problem and breeding to select
for field resistance (horizontal resistance) should be emphasized

Cultivar evaluation for fresh market tomatoes should also continue.

2. Access to Crop Protection Materials/Minor Use Registrations.

Improved access to newer, safer, more environmentally friendly and biocontrol materials through the
URMULE and URMUR programs is required. The following concerns need to be addressed.
1. Canadian growers require equal access to new pest control products available in the US and this can be
accomplished with shared registration and residue levels set at the same time and at the same levels as the
US. Canada still has a number of registration requirements unique to Canada which increases the cost of
Canadian registrations, slows the process and often results in denial of access to products in Canada.
2. The registration process needs to be speeded up so that Canadian farmers have access to the newer
products at the same time as their US counterparts.
3. Adequate funding for the URMULE and URMUR programs is required, specifically, OMAF funding
for Ontario minor use priorities.
4. The University of Guelph needs to provide GLP compliant facilities to ensure that residue and other
data development work to support minor use registrations in Ontario that are not funded by AAFC may be
carried out.

3. Integrated Pest Management in Field Tomatoes.

The sustainability of the tomato industry depends on safe, blemish free produce. Continued research
efforts are needed to address the current and new insects, diseases and weeds that compete with the
production of tomatoes. The focus should be to identify safe and effective pest control materials such as
herbicides, fungicides and insecticides, their proper rates, timing and application. Ongoing support into
IPM development and delivery of IPM programs in Ontario are required.

The following are the issues that need to be addressed:
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1. Bacterial diseases are persistent problems for both processing and fresh market growers. The
development of diagnostic tools and management/control strategies, including biological control,
greenhouse sanitation, disease screening of seed and improved methods for detection of bacterial diseases
in seed and transplants is a high priority.
2. New pest (insect, disease, weed) control product development should remain a focus for tomato
research in Ontario. 
3. Adequate diagnostic services for the identification of insects, diseases and weeds. An improved
diagnostic service for bacterial diseases is required (PCR based). 
4. Erosion of IPM support by the public sector.
5. Lack of control of variegated cutworm is a concern. Resistance testing is required. A degree day model
for variegated cutworm is also required.
6. Improved use of the Ontario Weather Network for delivery of pest modelled information, IPM
programs, irrigation scheduling.
7. Pesticide and greenhouse sanitation registrations for the greenhouse tomato seedling industry.
8. The organic market for both fresh and processing tomatoes is generating interest. There is essentially
no research to assist any of these growers to adopt this technology.
9. Food safety.
10. Effect of new cultural practices on pest management.
11. Effect of production practices on productivity of soils.

4. Crop Water Management Through Irrigation and Fertigation.

Research in the area of crop water management through efficient and environmentally benign irrigation
and fertigation techniques is required.

The following areas require more research:
1. Efficient use of irrigation water to maximize yield and quality. More research is needed on scheduling
of drip irrigation for tomatoes on a variety of soil types. What is the effect on tomato fruit quality such as
soluble solids? What is the cost effectiveness of fertigation?
2. Water use restriction. Under drought conditions, water use restrictions are likely. More research is
required to determine the critical stages for irrigation and to determine the impact on yield, quality and
crop returns with restrictions on water use at various times. 
3. Water quality. More research is required in the area of impact of irrigation water quality on yield and
crop quality and food safety concerns.
4. Irrigation use expansion - availability of water sources.

5. Nutrient Management

Nutrient management research including evaluating current recommendations through crop response
research (crop uptake/removal of nutrients and effects on nutritional aspects of tomato), assessments of
nutrient application technology, best management practices, nutrient application timing and the
environmental fate of essential crop nutrients, with particular attention to nitrogen and phosphorous, is
required.

The following areas require more research:
1. Basis for the phosphorous recommendations. The nitrogen and potassium recommendations have had
some work in the past 10 years, but few if any people appear to know the basis for the phosphorous
recommendation. The phosphorous recommendation needs to be updated.
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2. Losses/leaching. Information on the loss of nitrogen through leaching and other means during and after
the crop and the use of cover crops to trap nitrogen is required.
3. Split application. Information on the efficient use of fertilizer and how to use split applications of
fertilizer to best advantage with the least impact on the environment is required. The question of
fertigation with many scheduled feedings is part of this.
4. Reduced tillage. The impact of reduced tillage on nutrient management is required.
5. Cover crops. Information on the uptake and predicting the release of nutrients is required.
6. Manure use and organic amendments. How does this impact on nutrient planning?

6. Availability of Suitable Land and Land Selection.

Some of the yield enhancement that has occurred in the last several years has resulted from growers
renting or purchasing land that has never been used for tomato production. This land produces heavy
crops of tomatoes for the first few times it is used, but production seems to decline rapidly after the 2nd or
3rd crops. Cost effective methods to combat the ‘replant syndrome’ should be investigated, including
proper field selection, tillage systems, irrigation and fertility practises, the use of soil amendments
including cover crops, fumigation, different crop rotations and choice of herbicides.

TECHNOLOGY TRANSFER PRIORITIES

Technology transfer activities occur through a number of channels.  In the processing tomato industry,
OMAF, Ridgetown College – University of Guelph, AAFC – Harrow and London, processing companies,
and the Ontario Processing Vegetable Growers’ all play a part in disseminating information.  Examples of
technology transfer include the OPVG District 1 Tomato Day, a one-day learning program in March, and
the summer Vegetable Tour, where farms and research plots are visited to observe and discuss innovative
technologies and techniques.  AAFC researchers technology transfer activities include presenting research
results and information at industry events as well as hosting the weed tour and vegetable twilight tour.
Ridgetown College researchers and staff also participate in educational events including many of those
mentioned above.  They work closely with growers and processors to make new information available.
Processing companies are also very active in technology transfer to their growers.  A number of OMAF
staff work closely with the processing tomato industry to deliver information through various methods,
such as educational events, in-season crop updates via e-mail, conference calls, discussion groups,
newsletters, and training.

In the fresh market tomato industry technology transfer occurs through OMAF and the Ontario Fruit and
Vegetable Growers’ Association.  Less technology transfer occurs through researchers, as there is very
little research funding available to allow them to work on fresh market tomatoes.

Consultants and agribusiness are involved in technology transfer in both the fresh market and processing
industries.

A key aspect of technology transfer over the next few years will be transferring information on new crop
protection products - where they fit in, and how to use them effectively.  Many new reduced risk products
will require higher levels of management skill and more intensive scouting to be used effectively and to
avoid the development of resistance.  They may need to be used in combination with other pest
management techniques in order to provide adequate control.
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RECOMMENDATION TO OHCRSC AND OPMRSC

ONTARIO TOMATOES RESEARCH AND SERVICES SUB-COMMITTEE
RECOMMENDATION #1. 

Target Agencies:  OMAF

Issue:  Lack of delivery and implementation of IPM programs in Ontario

Recommendation:
Whereas Integrated Pest Management (IPM) programs have been developed for many high value crops,

and new reduced risk products need more intensive pest monitoring and understanding of the pest
complex and the activity of the product,

and IPM programs, which include resistance management strategies, help to prolong the effective life of
pest control products

and IPM is an integral part of agricultural risk management,

and IPM programs have not been fully adopted or available to growers and processors due to:

1) lack of availability of training opportunities and trained IPM consultants and scouts
2) lack of economic viability for privately delivered IPM consulting/scouting services
3) lack of affordability of such services for growers

therefore,

there should be a commitment from OMAF to effectively address the barriers to IPM implementation and
delivery in Ontario, including those identified above.

Background:
Many of the crop protection products currently used by horticultural producers have a wide window of
application, are broad spectrum, and provide nearly 100% control within hours of application.

Many new reduced risk crop protection products have one or more of the following characteristics:
• need to be applied at early growth stages of the pest
• target a narrow spectrum of pest species
• do not provide immediate kill
• do not provide close to 100% kill

In order for products with these characteristics to be used effectively, users require a higher level of
knowledge of the exact pest species attacking the crop, the biology of the pest, and how the product will
affect the pest (speed of control, % control).  They also require intensive scouting, sufficient to detect the
pest at an early growth stage, accurately identify the pest, and determine the level of infestation.  For
products that do not provide sufficient speed of control or levels of control of the pest, other IPM
strategies must be used in combination in order to protect yield and quality (marketability).
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Improper use of these crop protection products may also lead to the development of pest resistance to the
product, a consequence of importance to the wider crop production industry.

Further, integrated pest management is an integral part of agricultural risk management, an essential part
of a responsible agricultural industry.

Presently in Ontario, IPM consulting and scouting services are not available to growers in some areas and
some commodities.  Where acreage of a given commodity is scattered, rather than concentrated, travel
time and expense make it uneconomical for private business to deliver service.  In other cases, the time
and expense required to adequately scout a commodity make the service unaffordable to the producer due
to the economic realities of the commodity.  In many cases, private businesses are unable to find and
retain well-trained, knowledgeable scouting staff.  This is due to the seasonal nature of the work and the
lack of people with these skills in the labour pool.  An IPM consulting service that has to spend
significant resources training staff, only to retain them for one or two seasons, is unsustainable.

A further background issue is that with the loss of older crop protection products and the registration of
new products with the characteristics described above; there will be a requirement for a significant
research effort into enhanced IPM systems for many crop/pest complexes.  This will be crucial in
commodities where new crop protection products do not provide the level of control necessary to
maintain the viability of the industry due to losses in crop yield and/or quality (marketability).  IPM
systems research will be needed to develop effective combinations of IPM strategies.

The Food Systems 2002 Final Report addresses many of these issues, and provides additional background
on the challenges ahead.  The Food Systems 2002 Review Committee’s recommendations are as follows:
• “It is recommended that a Centre of Excellence for IPM be created to coordinate the diversity of IPM

into a central focus and enhance the position of Ontario as a world leader in IPM.
• It is recommended that government funding of pest management research continue for applied,

practical research based on partnerships between governments, universities, consultants and industry
groups.

• It is recommended that development of IPM programs should continue as a key component of the
IPM continuum:

• It is recommended that delivery of IPM programs should be available to all Ontario growers:
• It is recommended that IPM be used to promote Ontario products as having been grown based on safe

and responsible choices for consumer, grower and the environment.”



125

MEMBERSHIP
Ontario Horticultural Crops Research and Service Committee 2002-2003
Membership
Annette Anderson
Chair
OMAF
Ontario Ministry of Agriculture and Food
Crop Technology
1 Stone Rd. West, Guelph, Ontario N1G 4Y2
Phone: 519-826-3286
Fax: 519-826-3567
annette.anderson@omaf.gov.on.ca

Stuart Budd
OMAF
OMAF Research Analyst
1 Stone Rd. West
Guelph, Ontario 
Phone:519-826-4189
Fax: 519-826-4211
stuart.budd@omaf.gov.on.ca

Ron Pitblado
U of G Ridgetown College, University of Guelph
Main Street East
Ridgetown, Ontario N0P 2C0 Phone: 519-674-1605
Fax: 519-674-1600
rpitblad@ridgetownc.uoguelph.ca

Clarence Swanton
University of Guelph
Department of Plant Agriculture,
University of Guelph
Guelph, Ontario N1G 2W1
Phone: 519-824-4120
cswanton@uoguelph.ca

Bill Curnoe
U of G
Kemptville College, University of Guelph
Kemptville, Ontario K0G 1J0
Phone: 613-258-8349
Fax: 613-258-8477
bcurnoe@kemptvillec.uoguelph.ca

Hugh Berges
OMAF
OMAF Crop Technology
1 Stone Rd. West,
Guelph, Ontario N1G 4Y2
Phone: (519) 826-3288
Fax: 519-826-3567
hugh.berges@omaf.gov.on.ca

John Finlay
OMAF
OMAF Crop Technology
1 Stone Rd. West,
Guelph, Ontario N1G 4Y2
Phone:519-826-6491
Fax:519-826-3567
john.finlay@omaf.gov.on.ca

Harold Schooley, 
OFVGA Research Committee Chair
Ontario Fruit and Vegetable Growers' Association
Elmira Rd.
Guelph, Ontario

John O'Sullivan U of G 1 Stone Road West
2nd Floor,
Guelph, Ontario N1G 4Y2
Phone: 519-826-3805
(519) 426-7127 ext. 336
Fax:519-826-3841
josulliv @uoguelph.ca

Charles Brisco
CFIA
Canadian Food Inspection Agency
709 Main St. W.
Hamilton, ON
Phone:
Fax:
briscoc@inspection.gc.ca



126

Mike Dixon
University of Guelph
Dept. of Environmental Biology
Guelph, Ontario N1G 2W1
Phone: 519-824-4120 Ext. 52555
Fax: 519-837-0442
mdixon@ces.uoguelph.ca

Scott MacDonald
Specialty Products Manager
BASF Canada
9 Pamela Place
Guelph ON N1H 8C8
ph: 519.824.2724
macdonsr@basf.com

Gary Whitfield
AAFC
Agriculture and Agri-Food Canada
Greenhouse and Processing Crops Research Centre
Phone: 519-738-2251 ext. 402
Fax: 519-738-3756
whitfieldg@em.agr.ca

Mary Ruth McDonald
University of Guelph
Department of Environmental Biology
Phone: 519-824-4120 ext. 2791
Fax 519-767-0755
mrmcdona@uoguelph.ca

Roger Chagnon
AAFC
St. Jean-sur-Richelieu
Phone: 450-346-4494 ext. 120
chagnonr@agr.gc.ca

Irwin Smith
Flowers Canada (Ontario) 
355 Elmira Rd. N. Unit 107
Guelph, Ontario
N1K 1S5
Phone: 836-5495
Fax: 836-7529

Tony DiGiovanni, 
Executive Director
Landscape Ontario
5th Line 
Milton, Ontario

1-800-265-5656
tony@landscapeontario.com

John O'Sullivan
U of G
University of Guelph
Simcoe Campus
1283 Blueline Rd.
P.O. Box 587
Simcoe, Ontario N3Y 4N5
Phone: 519-426-7127 ext. 336
josulliv@uoguelph.ca

OHCRSC Subcommittee Chairs 2002 Membership

Dave Chapeskie
Agroforestry
OMAF
Ontario Ministry of Agriculture & Food
ORC Building, Box 2004
Kemptville, ON K0G 1J0
Phone: 613-258-8302
Fax: 613-258-8392
dave.chapeskie@omaf.gov.on.ca

David Vander Dussen
Apiculture and Pollination
OBA
Ontario Beekeepers Association
Box 142 Stirling, Ontario KOK 3EO
Phone: 613-395-5398
Fax: 613-395-4257
Riverval@kos.net



127

John Gardner
Apple
OMAF
Ontario Ministry of Agriculture and Food
London, On
Phone: 519-873-4084
Fax: 519-873-4062
john.gardner@omaf.gov.on.ca

J. Alan Sullivan
Berry Chair
U of G
Dept. of Plant Agriculture, University of Guelph,
Guelph, Ontario N1G 2W1
Phone: 519-824-4120 ext. 52792
asulliva@uoguelph.ca

Kristen Callow
Crucifer
OMAF
1 Stone Rd. W., ARD, 1st floor,
Guelph, ON, N1G 4Y2
Phone: 519-826-4963
Fax: 519-826-3567
kristen.callow@omaf.gov.on.ca

Rick Reeleder
Ginseng 
Agriculture and Agri-Food Canada
Pest Management Research Centre
1392 Sandford Street, London, Ontario N5V 4T3 
reelederr@agr.gc.ca

Neil Carter
Grape and Wine
OMAF
Advisory Services Building, Box 8000,
4890 Victoria Avenue N.
Vineland Station, ON L0R 2E0
Phone: 905-562-3833
Fax: 905-562-5933
Neil.carter@omaf.gov.on.ca

Gillian Ferguson
Greenhouse & Protected Crops
Harrow Research Station
Harrow, Ontario
N0R 1G0
Phone:  519-738-2251 ext 406
Fax: 519-738-4564
gillian.ferguson@omaf.gov.on.ca

Graeme Murphy
Greenhouse Floriculture Chair
OMAF
Ontario Ministry of Agriculture and Food
HRIO, 4890 Victoria Avenue North, Box 7000
Vineland Station, Ontario L0R 2E0
Phone: 905-562-4141 Ext. 179
Fax: 905-562-3413
graeme.murphy@OMAF.gov.on.ca

Denise Beaton
Low acreage and Special crops
OMAF
Ontario Ministry of Agriculture and Food
Schafer Rd., Box 186
Delhi, ON N4B 2W9
Phone: (519) 582-7220 Ext. 263
Fax: (519) 582-4504
denise.beaton@OMAF.gov.on.ca

Jennifer Llewellyn
Nursery, Landscape and Turf
OMAF
Bovey Building
University of Guelph
Guelph, ON N1G 2W1
Phone: (519) 824-4120 Ext. 52671
Fax (519) 767-0755
Jennifer.llewellyn@omaf.gov.on.ca

Becky Hughes
Potatoes
UofG
New Liskeard Ag. Research Stn
New Liskeard, Ontario P0J 1P0
Phone: 705-647-8525
Fax: 705-647-9315
Bhughes@onlink.net



128

Hallett, Rebecca
Root, Bulb and Leafy Vegetables
University of Guelph
Department of Environmental Biology
Phone: 519-824-4120 ext. 54488
Fax: 519-837-0442
Rhallett@evbhort.uoguelph.ca

John Zandstra
Sweet Corn Pea and Bean
Ridgetown College, University of Guelph
Main Street East
Ridgetown, Ontario N0P 2C0
Phone: 519-674-1627
Fax: 519-674-1600
Jzandstr@ridgetownc.uoguelph.ca

John Cline
Tender Fruit
UofG
University of Guelph
Simcoe Research Station
P.O. Box 587,
1283 Blueline Road,
Simcoe, Ontario N3Y 4N5
Phone: (519) 426-7127 ext 331
Fax: (519) 426-1225
jcline@uoguelph.ca

John Warner
Tomatoes
AAFC
Agriculture and Agri-Food Canada
Greenhouse and Processing Crops Research Centre
Harrow, Ontario N0R 1G0
Phone: 519-738-2251 Ext.427
Fax: 519-738-2929
Warnerj@em.agr.ca



129

ACRONYMS

AAFC Agriculture and Agri-Food Canada

AAFC-GPCRC Greenhouse and Processing Crops Research Centre
Agriculture and Agri-Food Canadian

AFB American Foul Brood

AFHRC Atlantic Food and Horticulture Research Centre

AIMS Agricultural Integrated Management Services

APF Agriculture Policy Framework

CARC Canadian Agri-Food Research Council

CFIA Canadian Food Inspection Agency

EPA Environmental Protection Agency

EVB Environmental Biology
University of Guelph

FQPA Food Quality Protection Act

GLP Good Laboratory Practices

IPM Integrated Pest Management

LCBO Liquor Control Board of Ontario

MFTIP Managed Forest Tax Incentive Program

MNR Ministry of Natural Resources

NISA Net Income Stabilization Account

NMP Nutrient Management Planning

NRC-IRAP National Research Council - Industrial Research Assistance Program

NSERC National Science Engineering and Research Council



130

OAC Ontario Agricultural College

OAMC Ontario Apple Marketing Commission

OASCC Ontario Agricultural Services Coordinating Committee

OBA Ontario Beekeepers’ Association

OBGA Ontario Berry Growers’ Association

OF&VGA Ontario Fruit and Vegetable Growers' Association

OFM Oriental Fruit Moth

OGGA Ontario Ginseng Growers' Association

OGVPMB Ontario Greenhouse Vegetables Producers Marketing Board

OHCRSC Ontario Horticultural Crops Research and Services Committee

OMAFRA Ontario Ministry of Agriculture, Food and Rural Affairs

OMSPA Ontario Maple Syrup Producers' Association

OPMRSC Ontario Pest Management Research and Services Committee

ORBLVRSC Ontario Root, Bulb and Leafy Vegetable Research and Services
Committees

OSCIA Ontario Soil and Crop Improvement Association

OTFPMB Ontario Tender Fruit Producers Marketing Board

OTSPGMB Ontario Tomato Seedling Plant Growers' Marketing Board

PCR Polymerase Chain Reaction

PMRA Pest Management Regulatory Agency

PPV Plum Pox Virus

SCPFRC Southern Crop Protection and Food Research Centre
Agriculture and Agri-Food Canada
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SHB Small Hive Beetle

SONG Society of Ontario Nutgrowers

TFRSSC Tender Fruit Research and Services Subcommittee

URMULE User Request Minor Use Label Expansion

URMUR User Requested Minor Use

WTO World Trade Organization
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